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Scientific American. 


THE ARTIFICIAL PRODUCTION OF RAIN. 

At the instance of the Hon. Charles B. Farwell, Sena- 
tor from Illinois, an appropriation of $10,000 was made 
by the last Cengress for experimental purposes relat- 
ing to the artificial production of rain by firing explo- 
sives. 

Senator Farweil has given an amusing account of how 
the appropriation was secured and his reasone for urging 
it. He wakes no pretensions as a scientific man; he 
never, like Espy and others, made a complete study of 


=| the meteorologic laws and phenomena, but he learned 


that in the high regions above the earth there were air 
currents charged with moisture, and became impressed 
with the thought that by means of a sufficient number 
of first-class bangings the said moisture might be con- 
densed and precipitated as rain. ‘‘ This idea,” he said, 
“is old enough. I’ve been convinced of its practica- 
bility for twenty years, and probably other people 
have. It’s just a question of applying what you know. 
Everybody knows there's a certain amount of moist- 
ure in the air all the time. The people see their corn 
burn up and their cattle die for lack of moisture. They 
know the required moisture is passing right over their 
heads all the time—going off, may be, to rain itself 
down some place where they're already drowned out. 

‘Even the Senate Committee on Appropriations 
laughed at me about this. When the Appropriation 
bill came over from the House, I went around to my 
colleagues of the Senate committee and said to them, 
‘I want you to put $10,000 in there for rain.’ They 
laughed at me, but they put in the $10,000 just asa 
personal favor. When the bill went back to the House 
that $10,000 amendment was knocked out. I was one 
of the conference committee to whom the bill was re- 
ferred. I went to the other members and asked them 
to put in the rain appropriation just as an accommo- 
dation tome, The items in the Appropriation bill are 
numbered, so when the conference committee reported 
favorably on No. 17, nobody in the House cared to see 
what No. 17, a little appropriation anyhow, was, and 


it passed.” 
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PRECIPITATING RAIN BY EXPLOSIVES. 


In accordance with this appropriation the Depart- 
ment of Agriculture has lately instituted the re- 
quired experiments, the same being under the imme- 
diate charge of Gen. R. G. Dyrenforth, assisted by 
ProfessorjCarl Meyers,|the balloonist, Professor Powers, 
author of ‘*‘ War and the Weather,” Mr. John T. Ellis, 
and George E. Casler, balloonist. 

The place selected for the experiments was the cattle 
ranch of Mr. Nelson Morris, a few miles distant from 
Midland, Texas, a quiet and far out of the way place, 
where the experimenting party were offered unlimited 
space and facilities for the undisturbed execution of 
their peculiar enterprise. Moreover, it is alleged this 
was a particularly dry spot, where little or no rain had 
fallen for three years. To this thirsty region came the 
rain makers, bringing with them a strange parapher- 
nalia, consisting of several dozen balloons, kites, re- 
torts, acids, iron filings, chlorate of potash, sulphuric 
acid, manganese, rackarock, dynamite, fuses, pipes, 
electrical wires, dynamo machines, electric exploders, 
ete. It was Augast 5 when the party reached the 
ranch, and from that time onward they were very busy. 
After much toil their explosive supplies, gas apparatus, 
balloons, kites, and electrical devices were got into 
working order, and used as follows: By means of 
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nese, oxygen gas was produced ; hydrogen was gen- 
erated by means of iron filings and sulphuric acid. 
With these gases forming a highly explosive mixture, 
the balloons were filled and time fuses applied. 

It required four hours to charge the first balloon, 
and when it was ready, a dispute arose as to who 
should light the fuse. The chemist said the balloonist 
should do it, and the latter said it was the duty of the 
chemist. Finally the chemist touched off the fuse and 
the balloon sailed away and exploded at about two 
miles from the point of ascension. A few sticks of 
rackarock were exploded on the ground, and that 
night rain fell at Midland and Stanton, twenty-five 
miles away. 

This was regarded as a triumphant result. After 
that Gen. Dyrenforth gradually increased the number 
of explosives until during the last week of the experi- 
ments an almost continuous cannonading was main- 
tained. 

The last of these rain-making experiments took 
place Aug. 26 and is thus graphically described by the 
correspondent of the New York World: 

* Aug. 26.—The night was beautifully clear, and not 
a cloud could be seen. The heavens were dotted with 
stars, and from all indications it was safe to predict 
that no rain would fall within forty-eight hours at the 
least. A strong gale was blowing towards the west. 
Five balloons were sent up and exploded, and 200 
pounds of rackarock powder and 150 pounds of dyna- 
mite set off on the ground. There was, of course, no 
immediate result. The barometer was rising and the 
needle was pointed at fair. 

“By 8 o’clock in the morning a bank of clouds ap- 
peared on the western horizon at the point toward 
which the smoke and noise had blown. The sky 
rapidly became overcast, and by 4 o’clock there was 
rain, accompanied by thunder and lightning. When 
the sun rose, it was seen that the storm had come di- 
rectly out of the west, and on the horizon the clouds 
rose in a funnel shape, like the smoke from a volcano. 
There was a beautiful rainbow visible at sunrise. It 
ceased raining at about 8 o'clock.” 

After hearing this news, *‘I think the experiments 
have now demonstrated the soundness of my theory,” 
said Senator Farwell to the World correspondent. 
‘For twenty years I have had no doubt rain could be 
produced in that way, and quite expected the experi- 
ments to be successful.” 

“* What are your plans respecting the practical ap- 
plication of the invention ?” 

“Why, I think they could be stated in this way: 
The secretary of agriculture, you know, gets annual 
appropriations for the general purpose of advancing 
agriculture—that is, he gets money for eradicating dis- 
easesainong cattle and for inspecting hogs, and for 
this and that similar thing. Well, when Prof. Dyren- 
forth makes his official report of these experiments, I 
expect that Mr. Rusk, the secretary of agriculture, 


_| will ask for $1,000,000, may be, or $500,000 any way, 


for rain making.” 

“ The Department of Agricultare has its inspectors 
and employes in the West, and when an inspector re- 
ports that rain will be needed at a certaiu time ina 
certain region, the secretary will send on his men and 
appliances and make the rain. That's my idea of how 
it will be practically applied. Of course, I seek no 
control of any sort over the invention. If any State 
or other community wants to make rain on its own 





hook, there could be no objection to its doing so.” 

‘To us the most practical result likely to follow from 
these experiments is the extraction of money from the 
public treasury. We have seen how easy it was to 
obtain the first ten thousand dollars to aid the chimera. 
*] asked them to put in the rain appropriation just as 
an accommodation to me,” says the senator, and they 
did it. ‘*‘ Nobody in the House cared te see what No. 
17, a little appropriation anyhow, was, and it passed.” 

The idea that rain can be precipitated by cannon 
firing is almost as old as gunpowder; but while there 
are many curious coincidences, there is no satisfactory 
evidence that rain was so produced. It is on a par 
with the Chinese mode of conquering the enemy by 
making a loud noise. 

It is true a downpour often follows a clap of thunder ; 
but this does not prove the rain was produced by the 
concussion. On the contrary, we know that rain pro- 
bably results from the cooling of moisture-laden air, 
and simultaneously electricity may appear. Hence in 
thunder storms the aerial concussions are most prob- 
ably the results, not the cause, of rain formation. 
Nature works on a vast scale in producing rain; and 
it is idie to suppose that the burning of a little explo- 
sive matter can materially affect the boundless atmo- 
sphere of the skies. 

In a certain sense it may be claimed that rain al- 
ways follows an explosion; since all atmospheric 
changes are successive. If to-day is fair, fire a gun, and 
it will rain either to--orrow, or some following day. If 
to-day is rainy, fire a gun, and it will be fair either to- 
morrow or afterward. There appears to be just as 
much sense in appropriating public money for explo- 
sives to produce dryness in Alaska as to make rain, by 








retorts charged with chlorate of potash and manga- 


similar means, in Texas. 
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In conclusion, we would warn Senator Farwell and 
his coadjutor rain makers that they have infringed 
upon a patented article, and are liable in damages. 
The precipitation of rain by firing aerial explosives is 
the invention of Mr. Daniel Ruggles, of Fredericks- 
burg, Va., and was patented by him eleven years ago, 
to wit, on July 13, 1880, patent number 230,067. His 
patent claim is as follows: 

‘The mode herein described of producing rainfall, 
said mode consisting in conveying and exploding tor- 
pedoes or other explosive agents within the cloud 
realm substantially as described.” 

Mr. Ruggles’ invention was illustrated and described 
in the SCIENTIFIC AMERICAN of Nov. 27, 1880. We 
here reproduce the engraving and description then 
published. “Novel Method of Precipitating Rain 
Falls. A patent has been recently issued to paniel 
Ruggles, of Fredericksburg, Va., for a method of preci- 
pitating rainstorms, which, judging from a well known 
precedent, is not entirely chimerical. It has been fre- 
quently noticed that heavy cannonading is followed 
by a fall of rain. Profiting by this suggestion, Mr. 
Ruggles has invented a method of producing a concus- 
sion or a series of concussions in the upper regions of 
the atmosphere which he believes will indace rain.” 

The invention consists, in brief, of a balloon carrying 
torpedoes and cartridges charged with such explosives 
as nitroglycerine, dynamite, gun cotton, ganpowder, 
or fulminates, and connecting the balloon with an 
electrical apparatus for exploding the cartridges. 

“Our engraving represents an individual in the act of 
bringing down the rain.” 

Mr. Ruggles’ patent is still in force, and if the inven- 
tion has anything like the value which Senator Far- 
wel] places upon the obtained results, then the willion 
dollars the senator speaks of should go to the patentee. 
Let justice be done to inventive genius. 

For the convenience of our readers and the further 
elucidation of the subject, we reprint the article we 


published a few months ago. 


(From the Screntiric American of Dec, 20, 1890.) 
‘““THE ARTIFICIAL PRODUCTION OF RAIN. 


“The question as to whether rain can be produced 
by artificial means is to be tested by the United States 
government. On motion of Senator C. B. Farwell, of 
Illinois, a ciause was added to the appropriation bill 
which provides that, under direction of the Forestry 
Division of the Department of Agriculture, $2,000 shall 
be expended in experiments having for their object 
the artificial production of rainfall by the explosion of 
dynamite. 

In a communication from Senator Farwell the fol- 
lowing theories are advanced: ‘* My theory in regard 
to producing rain by explosives is based partly upon 
the fact that after all the great battles fought during 
the century heavy rainfalls have occurred. This is 
historical and undisputed. Senator Stanford, one of 
the builders of the Central Pacific Railway, informed 
me lately that he was compelled to doa great deal of 
blasting through a part of the country where rain had 
never been known to fail in any useful quantities and 
where it has never rained since, and that during the 
period of the blasting, which was nearly a year, it 
rained every day. I feel almost convinced that rain 
ean be produced in this way. The dynamite could 
be exploded on the ground or up in the air, and I 
think I would prefer the latter. The experiment 
should be made in eastern Iowa, Colorado, or in west- 
ern Kansas, somewhere along the railway, and my own 
idea would be to commence early in the morning and 
explode continuously for seven or eight hours,” 

The subject of rain'production by means of concussion 
has been frequently disussed during the last twenty- 
five years. A great number of instances were stated by 
Francis Powers, C.E., in a volume entitled ** War and 
the Weather, or the Artificial Production of Rain,” 
1871. Many cases are cited in which great battles have 
been followed by speedy rain. Six occurred during 
our war with Mexico in 1846 and 1847; nine cases of 
battles or skirmishes are given which occurred in 1861 
in the war of the rebellion, and which were followed 
by rain at no great interval; forty cases are cited in 
1862; thirty for 1863; twenty-eight for 1864, and six for 
1865. Eighteen similar cases are also cited from among 
the great battles which have occurred in Europe dar- 
ing the past century, making a total of 137 cases. In a 
criticism of Mr. Powers’ theory, Silliman’s Journal 
said: “To this argument it may be replied that 
throughout the region from which his examples are 
mainly drawn rain falls upon an average once in three 
days, and probably a little more frequently ; so that 
from the conclusion of one rain to the comencement 
of another, the interval is on an average but little over 
two days. Now, battles are not usually commenced 
during a period of rain ; generally not till some hours 
after the conclusion of arain. Rain, therefore, ought 
to be expected in about one day after the conclusion 
of a battle. Now, the argument of Mr. Powers is lame 
in this point. He takes no precise account of the 
length of the interval between the conelusion of a bat- 
tle and the commencement of rain ; por does he show 
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that the interval is less than it should be if the battle Meeting of the American Asnociation, 
had no influence in the production of the rain; and in| The American Association for the Advancement of 
particular he takes no account of the cases unfavora-| Science adjourned on Tuesday, August 25, to meet 
ble to his theory, in which rain follows a battle only | again at Rochester, N. ¥., on the third Wednesday of 
after a very long interval.” August, 1892. The president for next year is Prof. 
Some of the cases, however, which may be cited|Joseph Le Conte, of California. Secretary Putnam 
where the fall of rain seems to have been caused by reported that 653 members had been enrolled at the 
the discharge of cannon are very striking. During the Washington meeting, of whom 371 were new, the latter 
siege of Valenciennes by the allied armies in June, 1793, | number alone exceeding the total attendance for last 
the weather, which had been remarkably hot and dry, | year. Addresses, papers and memoirs were offered and 
became violently rainy after the cannonading cow-| read upon 291 distinct subjects, these communications 
menced. Two hundred pieces of heavy artillery were | varying in length from five winutes te an hour each. 
employed in the attack and one hundred in the | Most of these were read in one or another of the eight 
defense of the city, the whole of which were frequently | sections into which the association is subdivided. 
in action at the same time. From a programme members learn what is going on. 
At the battle of Dresden, August 27, 1813, the wea-| In our columns it will be impossible to give more 
ther, which for some days had been serene and intensely | than an epitome of the proceedings, beginning with 
hot, during the progress of the battle suddenly changed. | brief abstracts of the addresses made by the vice- 
Vast clouds filled the skies, and soon the surcharged | presidents in opening the sections df which they are 
moisture poured itself in a torrent of rain. At Waterloo, | the chairmen. 
according to Siborne, the weather during the morning| Prof. Nipher addressed the Section of Physics on the 
of June 17, 1815, had been oppressively hot. It wasnow |‘ Functions and Nature of the Ether of Space.” It 
a dead calin; not a leaf was stirring, and the atimo-| was once taught that light was av elastic pulsation in 
sphere was close toan intolerable degree, while adark,|an incompressible medium, Then the theory found 
heavy, dense cloud impended over the combatants. | favor that it was an electrical displacement at right 
The 18th Hussars were fully prepared and awaited the | angles to its line of propagation. Then the elastic and 
command to charge, when brigade guns on the right|electric theories were ingeniously put on the same 
commenced firing for the purpose of breaking the| logical basis by suggesting for the former a rigidity 
order of the enemy's advance. The concussion seemed | zero for the compression wave—an audacious idea that 
instantly to rebound through the still atmosphere and | created pleased surprise. Light in matter must be 
communicate like an electric spark with the heavily | either more dense or less elastic than that in free space. 
charged mass above. A violent thunder clap burst|Ether at the earth’s surface moves with it, being 
forth, which was immediately followed by a rain which | dragged along as if it were a vivid liquid. Ether in 
has never probably been exceeded even in the tropics. | water seems to be condensed to yy of its volume in air. 
In a few moments the ground became perfectly satu-| Yet after all the fine theories and beautiful experi- 
rated. ments, it remains an open question whether ether or 
Humboldt says that when a volcano barsts out in/any part of it is at rest in space, or whether it sweeps 
South America during a dry season, it sometimes |through the interior of bodies as the wind sweeps 
changes it intoa rainy one. It is well known that in| through the leaves and branches of a tree. 
very hot calm weather the burning of woods, long grass,| ‘The Evolutions of Algebra” was Prof. BE. W. 
and other combustible materials produces rain. Very|Hyde’s topic in opening the Mathematical Section. 
extensive fires in Nova Scotia are so generally followed | He traced the progress of algebra from its rhetorical 
by heavy floods of rain that there is ground for be-| form in India, Egypt, Arabia and Greece, through the 
lieving that the enormous pillars of smoke have some | syncopation stage of the middle ages, to the modern 
share in producing them. purely symbolic form. These three stages were ex- 
Captain James Allen, acting signal officer of the | plained as being originally mathematical reasoning by 
War Department, in reply to interrogatories recently | words, next by abbreviations, and finally by signs 
addressed to him regarding the probability of produc- | altogether, by which the amazing progress of the past 
ing rain by artificial means, said: ‘One fact would | 200 years had been made possible, and the ultimate 
seem to be easily admitted, that an attempt to explode | value of which remains to be determined by its future. 
gunpowder in order to practically demonstrate the ad-| President J. M. Coulter, the newly elected President 
visability of attempts in rain production should at/|of the Indiana University, addressed the Biological 
first be made after most careful consideration of the | Section on the ** Future of Systematic Botany.” Many 
atmospheric conditions. For example, if these explo-| who style themselves systematic botanists have only 
sions should be made in the center of a high area, as| pigeonhole plants for study; and too often regard 
shown by our weather maps, or even after a low area|the temporary pigeonholes as wore important than 
has passed any point, we may be absolutely certain no| the facts. Three distinct lines of work are to be recog- 
rain will follow, The first experiments should be/|nized as of equal importance, each of which should 
undertaken to the southeast or east of a low area, and|turn over its completed product to the next. Field 
300 to 600 miles from the center. work comes first; which, instead of being sporadic, or 
“Observing stations should be established every 5 or|ending ina mania for new species, should make the 
10 miles for 200 miles to the eastward of the point of ex-| collection and description of plants as distinctly a 
plosion. Ifthe explosionsare made in a comparatively | biological survey as any made by topographical 
clear sky, and after that unmistakable clouds are ob-| engineers. It should be done by men trained and 
served to the east ward and not to the westward, some | equipped for it. Nothing requires a broader grasp of 
connection may be surmised. It must be said, how- | facts than the proper discrimination of species. Each 
ever, that even if the production of rain be practicable, | true species is highly composite, being made up not 
it ean only be for a very limited area, and it is believed | only of gross organs, but of those that are microscopic. 
that any benefit which can possibly arise from such | The best field work is but preliminary to the further 
rain can never amount to the expense of the enter-| study of the life history of plants, noting the develop- 
prise.” ment of each organ at every period, thus obtaining 
The opinion of Captain Allen is similar to that of | cumulative evidence for safe generalization. The last 
President H. OC. Russell, of the Royal Society of New| and highest expression of botanical work is the con- 
South Wales, contained in an anniversary address de-| struction of a natural system based on an accurate 
livered in 1884. Hesays: “It would seem unreasonable | description of species and a thorough study of life 
to look for the economical production of rain under | histories; and this calls for a complete command of 
ordinary circumstances, and our only chance would be | botanical literature, together with the finest powers of 
to take advantage of a time when the atmosphere is | generalization. 
in the condition called unstable equilibrium, or when| Prof. Stevenson addressed the Geological Section 
a cold current overlies a warm one, If under these | on the * Relations of the Chemung and Catskill on the 
conditions we could set the warm eutrent moving up-| eastern side of the Appalachian Basin.” After tracing 
ward, and once flowing into the cold one, a consider-| historically the studies made of these groups, he con- 
able quantity of rain might fall, but this favorable| cluded that the series from the beginning of the 
condition seldom exists in nature.” Portage to the end of the Catskill form but one 
The experiment of producing rain by exploding dy-| period, which should be designated as the Chemung, 
namite is about to be tried, and the result will be|and be divided into three epochs, Portage, Chemung, 
awaited with much interest,” and Catskill; that the disappearance of life from this 
—— —— area was due to the fact that the deposits were made, 
THE WEATHER DEBATING SOCIETY. not in a closed sea, but by the influx of great rivers 
There are now so many cloud compelling rain pro-| loaded with debris in which life could not exist, and 
ducers turning up that any opulent person who is in-| that we are not justified in including the Chemung 
terested in the weather can hire one of them for his} period in the carboniferous age. 
own convenience. But suppose a man who would like| ‘The Natural History of Analogy” was discussed by 
to enjoy a shower on a warm afterncon orders his| Prof. Jastrow before the Section of Anthropology. 
cloud compeller to produce one at a time when his | Though cautiously used by modern scientists, analogy 
next door neighbor desires to take a walk in his| was the main argument of primitive man, and explains 
garden under the sunshine, what will ensue? Willthe| savage customs and beliefs. popular superstitions, 
rain producer be liable to be sued for damages by his| folk-lore, magic, astrology. and all paendo sciences, 
neighbor, or will the case be settled by arbitration? | The serious reasoning of our forefathers only amuses 
These questions are fit to be taken ap by the|us; yet historically there is a connection between 
Weather Debating Society, now that so many rain| modern civilization and the primitive culture from 
producers are offering their services at a low price.—/| which it is largely an outgrowth. 














N. Y. Sun. (To be continued.) 
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Mixed Material for Glass, 

A new use has been found for waste glass by Messrs. 
Rostaing, Garchey and Geille, of Paris. Any frag- 
ments of broken glass of various colors are mixed to- 
gether, after having been broken to a suitable size ; 
they are then placed in moulds lined with silica, tale, 
or some other resisting material and fired. A coherent 
inass is produced which can be dressed and cut into 
blocks, which are, of course, irregularly colored. Such 
blocks may be used as artificial marble. The blocks 
are usually rough on one side, owing perhaps to incom- 
plete fusion ; this gives a surface which is admirably 
adapted for causing them, especially if they are slab- 
like in form, to adhere to walls with the addition 
of a little mortar. Fine decorative effects can thus be 
prodaced. Designs in relief can be obtained by pres- 
sure while the block or slab is still plastic. If a suit- 
able mould be prepared with movable partitions, then 
pieces of glass can be arranged in such a way that, 
upon firing, a very effective “ stained giass ” window is 
produced, the necessity of using “leading,” as in the 
ordinary way, being thus obviated. 

= P+ o> - -—————_ 

A SAFETY ATTACHMENT FOR CAR BRAKES. 
The illustration represents a convenient means of 
setting brakes by hand, with a safety attachment 
therefor, together with a spring attachment for the 
brake beams, so that the brakes shall not be set so 
hard as to preventthe wheels from turning. The im- 
provement forms the subject of a patent issued to Mr. 
Lincoln H. Raub, of South Easton, Pa. The perspec- 
tive view represents the attachments applied to the 
brake of a freight car, although they may be used in 
connection with any of the brakes in common use. 
Secured to the brake beam is a casing, through which 
extends a rod having next the brake beam a collar, 
while its outer end is pivoted to a bent lever, as shown 
in detail in Pig. 3, there being ‘a spiral spring around 
the rod, so that when the brake is applied, the spring 
will prevent it from being pressed so hard against 
the wheels as to stop them from tarning. The other 
end of the bent lever is connected to a chain extending 
overa guide pulley supported in a depending bracket 
on the bottom of the car, the upper end of the chain 
being attached to a shaft in a bracket on the end of 
the car. The outer end of this shaft has a hand wheel, 
and its inner end is pivoted in a plate secured to the 





A BIT FOR BORING LARGE HOLES. 

In the expansion bit shown in the illustration, Fig. 
1 represents the device in perspective, Fig. 2 showing 
the point of its central portion, and Fig. 3 being a 
plan view, while Fig. 4 1s an end view of the exten- 
sion arm. The shank is squared and tapered to adapt 
it to a bit stock, and its spirally grooved lower end has 
a gimlet point and cutting lips, a screw thread being 
formed on the body of the spirally grooved portion. 
In a mortise in the shank an arm is clamped by a set 
screw, the outer end of the arm having two mortises, 
in one of which is clamped a cutting tool, while the 

















Scr. A. 


BEAUCHENE’S EXPANSION BIT. 


other carries a guide bar. The tool has at its lower 
edge a pair of spurs, between which is formed a cutting 
edge, the spurs being arranged divergently to enable 
them to cut without pinching the wood, while the 
shank of the tool is cut away above its cutting edge so 
that the ascending chips will ride up and off the edge 
of the tool. The upper surface of the arm has a 
graduated scale to facilitate setting it for boring a hole 
of the desired size, which is effected by placing the 





ear. There is a ratchet wheel on the shaft, and 
pivoted to the plate is a pawl, as shown in Fig. 2, the 
lower end of the paw! being enlarged to serve asa 
weight and hoid its upper end in engagement with the 
wheel. The pawl is pivoted on a pin, which rides ia a 
slot of the pawl, permitting vertical movement of the 
latter, and at its toe end the pawl is flanged to over- 
lap the sides of the ratchet wheel, thus guiding the 
pawi toa sure engagement. The plate also has a pro- 
jecting pin in the rear of the pawl, to prevent the lat- 
ter from being tipped out of place, and between the 
pawl and the wheel is a fixed block, adapted to engage 
a flange of the paw!, should the pin break on which 
the latter is pivoted, and hold the pawl in engagement 
with the wheel, so that the brakes would be held in 
place. In applying the improvement toa passenger or 
platform car, the brake shaft is mounted in the rail- 
ing in the usual way, and a plate carrying a pawl en- 
gaging a ratchet wheel on the shaft is secured to the 
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RAUB’S CAR BRAKE ATTACHMENT. 


platform. Fixed to the plate behind the pawl isa 
postin which ise pivoted a bent lever, its outer end 
weighted and ite inner end bent to form a finger 
adapted to press against the outer side of the pawl, 
while on the other side of the lever is an oppositely 
projecting finger, so that when the lever is tipped in 
one direction, the finger will press the pawl into en- 
gagewent with the ratchet, and when tipped the other 
way, the other finger will boid the pawl away from the 
ratchet. Io Fig. l this lever is shown in fald and in 
dotted lines in both positions, its weighted end in each 


gimlet point on the center from which the hole is to be 
struck and turning the bit, when its threaded portion 
screws into the wood, as the cutting tool on the exten- 
sion arm forms a channel by which a circular piece is 
separated from the main body of the wood. 

Farther particulars relative to this invention may 
be obtained of the patentee, Mr. Charles Beauchéne, 
Lake Linden, Mich. 





Fossil Flour, 

Since the time of the invention of sulphur vulcaniza- 
tion, almost everything in the way of the cheaper 
metallic oxides, sulphides, or earths have been tried as 
fillers for rubber. So careful has the experimentation 
been in these lines that any practical rubber man can 
tell exactly what results are attained by these different 
materials. 

A curious earth that has not as yet received much 
attention from the rubber men, partly because the 
supply has not been regular, and partly because when 
it could be secured it was found in connection with 
other substances that made it of little use, is what is 
known as “fossil flour.” Quite recently a vast de- 
posit of this has been discovered in the State of Maine, 


and that too of such purity as to arouse the wonder of 


the best analysts. In investigating the properties of 
this new earth, one is impressed at once by its wonder- 
ful faculty for resisting the action of acids, alkalies, 
oils, and especially by its remarkable quality as a non- 
conductor of heat. A simple test of this latter quality 
made by one interested in the company was to take 
an inch cube of the material and place it on a bar of 
iron. The iron bar was then put in a blacksmith’s 
forge and heated ‘until it was melted away from the 
cube of earth. So little did the heat penetrate this 
cube that one could easily place the fingers upon the 
upper part of it without inconvenience from the heat. 

Exactly what value this non-conducting property 
might have in rubber is not, perhaps, at first apparent, 
until one reflects upon the clammy, repulsive feeling 
of ordinary rubber clothing, and indeed of rubber 
goods in general. To use a common illustration, we 
might cite the case of the old-fashioned oilcloth, which 
has much that feeling, and which is being practically 
driven out of the market by the later invention of 
linoleum, the latter being entirely free from the incon- 
venience described. If rnbber garments could be made 
ofa compound of India rubber and a first-class non- 
conductor, there is no doubt but a surface much more 
agreeable to the touch would be produced; and that 
one objection to rubber clothing would be done away 
with. 

It is not in elothing, however, that the strongest 
points of the new adalterant would be developed. For 
valve work it is said to be far ahead of anything made 





case holding it securely in place, 





in rubber; valves made of it have been subjected to 
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the severest tests, and are said to be almost indestruct- 
ible. 

Fossil flour is almost as white as oxide of zine. It is 
so light in weight that a flour barrel of it in its natural 
condition wi!l weigh not over 50 lb. It is, as we have 
already stated, absolutely unaffected or unchanged by 
any sort of mechanical manipulation, by acids, aika- 
lies, or heat. As it is mined, it comes out of the ground 
a pure white powder, so fine that it cannot be ground 
any finer. A careful analysis of it shows about 95 per 
cent pure silica. 

In speaking of this as silica, one would perhaps at 
first get an idea of particles that have sharp edges, and 
a feeling similar to that of corundum oremery. That, 
however, is not true in this case, as the earth is what 
is known as a diatomaceous earth, made up of a vast 
number of infinitesimally smal! shells, each individual 
shell having been the home of a diatom, built for it 
from silica, held in suspension in water. 

This kind of earth has been used in Europe very 
largely for a variety of purposes; one of the most curi- 
ous of which was in Sweden, where the poorer classes 
mined it and mixed it with wheat flour, in order to 
make bulky loaves of bread, not for sale, but for their 
own eating. In belting, packing, hose, and boots and 
shoes, this adulterant has many advantages which, no 
doubt, the rubber trade will readily discover.—India 
Rubber World. 
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Alloy for Hermetically Closing Glass Tubes, 

It is claimed by F. Walter that an alloy consisting 
substantially of 95 per cent of tin and 5 per cent of 
copper may be used for connecting metals with glass, 
for electrical and other purposes, hermetically sealing 
giass tubes, etc. 

The alloy is prepared by pouring the proper pro- 
portion of melted copper into the molten tin, stirring 
round with a wooden stirrer, casting or granulating, 
and remelting. It adheres strongly to clean glass sur- 
faces, and has nearly the same coefficient of expan- 
sion as glass; it melts at about 360° C. By alloying it 
with 0°5 tol per cent of lead or zinc it may be ren- 
dered softer or harder or more or less easily fusible as 
required. The alloy may also be used for coating 
metals or wires, as it imparts to them a silvery appear- 
ance. 

ee tt 

A SIMPLE CLIP FOR PAPERS, DOCUMENTS, ETC. 

The illustration represents an extremely simple 
form of spring binding-clip, having no attached 
handles for opening it, but provided with apertures 
to receive independent handles or levers, as shown, by 
means of which the clip may be readily opened for 
placing files, ete., within its grip, or releasing them 
therefrom. This device has been patented by Mr. 
Harlan H. Ballard, Librarian of the Public Library, 
Berkshire Atheneum, Pittsfield, Mass., its invention 
having naturally followed his appreciation of the need 
of such a clip for the binding of pamphlets, papers, 
ete., and the holding of covers on magazines and 
periodicals in reading rooms. The clip is made of 
spring steel or brass, and a number of them may be 
made in series of a single strip of spring metal, when 
desired, to hold an accumulation of magazines, etc., 
each then requiring to be opened or have its sides 
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BALLARD'S BINDING-CLIP FOR PAPERS, ETC. 


sprung apart in applying it, as with the individual 
clips. The detachable handles or levers are readily 
brought into engagement with the aperture in each 
side of the clip, the aperture having a loop-like seat in 
one side approximately fitting the bent end of the 
lever, and only one pair of handles is required by an 
individual for any number of clips. With suitable 
wooden rods these clips are adapted to form excellent 
newspaper files, and they may also be employed to 
hold bed clothes on children by clipping the clothes to 
the edges of the crib. Their simplicity, durability and 





cheapness recommend them for a great variety of uses. 
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Minneapolis Electric Street Railway. 
ie Scie ies Ee al i HOT AIR BALLOONING, WEEHAWKEN, N, J. The inflation is thus conducted: A trench about 
e y . polis Street Rail-| For some time past an exhibition of much interest | 18 ft. long, 2 ft. deep, and 2 ft. wide is dug in the earth 
way and the St. Paul City Railway companies is with-| to those interested in aeronautics has been produced | where the balloon is to be inflated, and except a small 
out doubt the most complete and one of the most | daily at El Dorado, a pleasure resort upon the top of| portion at each end, is covered with iron boards, and 
extensive sys*ems in the world. Among other innova-| the Palisades on the Hudson River, just above Hobo-| earth. Over one oad an iron cylinder 3 ft. bi rh Al a 
tions introduced on these roads has been the burying| ken. It consists in the ascent of a Montgolfier balloon, ! about 81¢ ft. in diameter is erected. Prt this 
- = Berges tag a ee ores to os a ribless parachute is attached. The aero-| cylinder barrel staves are placed with earth between 
structure. | nau 
These feed wires have been buried elsowhere, but the nore pe wacy Papal omy oo a SN sage 4 oe pre pt ee = =e © Sn eee 
particular feature of interest that attracts attention in| tained, cuts loose from the pees ii at -nnatag gee alae nym emg e 
this case is the fact that the wires are drawn bare into| balloon, effecting his descent erected; each carries a pulley ws a ag ga ; 
the ducts. 7 to earth in the parachute. through the pulleys and carried through a ring on the 
The conduit is located between the tracks and is| We illustrate the principal top of the balloon. The mouth of the balloon is placed 
built as follows: Two-inch plank, first treated by boil-| features of the inflation, as- over the chimney, and, by means of the rope, the t Dp 
> ing in fernoline, is used for constructing a long trough/ cent, and descent with the is hoisted well up from the ground, ” 25 
of the desired size. This trough is so nailed together | parachute. A wood fire is started in the distant entrance of the 
as to be continuous and without joints from manhole| The balloon is made of trench ; this gradually heats the trench and smoke- 
to manhole, a distance of 408 feet. The trough is!sheeting. This is one yard stack, the draught at first being about as much one 
placed below the surface at such a depth that the top| wide, and in the balloon way asthe other. Aftera few minutes, however, the 
is six inches below the paving blocks. which we illustrate forty seg- draught begins to tend strongly toward the chimney 
The conduit proper consists of a number of heavy | ments of it were required for which is encircled by the mouth of the balloon the 
paper tubes of the Interior Conduit and Insulation| the circumference. For 16 ft. sides being held well out from the center by a corps of 
Company’s make. The tubes employed are one inch | from its top each segment was assistants. From time to time a little inoveseme is 
| and one inch and a quarter inside diameter, laid in the| tapered nearly to a point. thrown on the fire. All thie while an attendant stands 
trough in ten foot lengths, and separated from each| The next 15 ft. were untouch- within the balloon, by the side of the chimney armed 
other and the sides and bottom of the trough by rings|ed, and then the last 29 ft. with a circular board to act as fire screen and with a 
or spacers. The tubes are made continuous from man-|leading to the neck of the pail of water and a cup near him to throw water upon 
hole to manhole by use of a telescopic joint. After the] balloon were also tapered to the cloth should it become ignited The balloon 
tubes have been properly put in place, pitch, liquefied | about one-fourth their width. gradually feels the buoyant effect of the heated pro- 
by heat, is poured in, filling the interstices and leaving | The segments were sewn to- ducts of combustion, and as it tends to rise, more and 
a series = highly roe sa raceways with a solid insu-| gether, as in making a regu- more cloth is fed out, the assistants shifting their hold 
lating filling, impervious to moisture, around them. lar seam; a cord was then LOOSE lower down upon the sides of the balloon. After ten 
A large amount of this conduit has been in service | laid along side the seam, and _ ay or fifteen eaatains the suspending rope is cast off and 
since September, 1890, and has not as yet developed aj|the double edges bent over pulled away from the balloon, and four guy ropes lead- 
single fault. In fact, notwithstanding the conduits|and resewed, making a sort of felling, The top was|ing from its top are used to keep itin position, It 
have passed through the rigors of « Minnesota winter,| made of double thickness. The sheeting was sized | swells continually, and the canvas rises until only the 
recent tests of the various feeders show a maintenance | with a mixture of glue, alum, soda, salt, and whiting, | hoop rests upon the ground. A number of the as- 
of the originally high insulation resistances, which cer-| in water. sistants now stand upon this hoop. 
tainly speaks well for the plan adopted. At the mouth of the balloon a hoop 8 ft. in diame-} The last heating remains to be done. At short inter 
With these practical results before them it is not| ter made of buggy wheel felloes is attached ; from this| vals kerosene is thrown upon the fire, by this time 
unlikely that others having roads under their charge| hoop four ropes, called quarter guys, are brought} largely consisting of a mass of very hot embers. The 
may do likewise.— Electricity. down, to which the parachute is attached. oil is at once volatilized and rushes asa gas into the 
$$ ——»+-0 The parachute in general structure represents the | balloon, within which it suddenly bursts into ignition, 
Tampico Harbor. cover of an immense umbrella. When expanded it is) producing a great sheet of flame, plainly distinguish 
Concerning the work at Tampico harbor, Resident | about 28 ft. in diameter. It is made in gores, and in its| able through the cloth. This is repeated over and 
Engineer Wrotnowski, in charge of the work, says the | center has a i2 in. hole. From its periphery thirty-two} over again, each addition of kerosene producing e 
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north jetty is now 5,835 ft. long and the south jetty | cords lead down to what is known as the concentrat-| great flame asit ignites, almost with explosive violence, 


5,340 ft. When 7,000 ft. long the jetties will be in 24 ft. 
of water, which will be reached by October next. The 
distance between the two 








jetties is 1,000 ft. Thebar -~.<— 
is of sand and mud. The = 
river when in flood has a 
force of 225,000 cubic feet 
per second. This enorm- 
ous force of water will 
quickly deepen the bar to 
about 25 ft. when the jetty 
works are completed. 
Work was commenced on 
June 1, 1890. Since that 
time 1,400 ft. of beach have 
been gained on each side 
of the jetties, and from 
1,000 to 1,400 hands are 
now engaged in the work. 
About 700 cubie yards of 
stone are dumped daily. 
An inexhaustible supply 
of stone is had about 61 
miles from Tampico, in the 
State of San Luis Potosi. 
The pilings are brought to 
Tampico from Pensacola 
and Pascagoula, Fla. The 
mattresses of brush are 
from 70 to 85 ft. at the bot- 
tom and about 30 ft. at 
the top. The average cur- 
rent of the river is five 
miles per hour. The Pa- 
nuco river has a depth of 
25 ft. a distance of about 
80 miles inland to the town of Tamos. It is cal- 
culated by the engineers that vessels of the largest 
draught may enter in the fall. When the work is com- 
pleted Tampico will be the only safe deep water har- 
bor on the Atlantic coast. 
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A Chance for Inventors, 

A well known railroad man declares that one of the 
most useful inventions that can be thought of in con- 
nection with operative railroading is one that will 
automaticaily take the rear brakeman by the nape of 
the neek, and shoot him back from the train a suffi- 
cient distance to protect it, when, for any reason, an 
unusual stop is made. He declares, as a result of con- 
siderable experience with the genus brakeman, that 
nothing short of this will suffice to make it at all sure 
that trains will be protected under such circumstances, 
because nothing short of some such device can com- 
pel brakemen to go back a proper distance with the 
flag or lantern.—Industrial World. 











COMMENCING TO INFLATE THE BALLOON. 
construction of the balloon with cords felled into it is 
such that no net is required. As the performer goes 
up clinging to the hoop of the parachute, it is neces- 
sary that he should have some means of detaching 
himself, at will, from the balloon. This is afforded by 
the arrangement shown in one of the small cuts. To 
the quarter guys of the balloon is attached a block of 
wood by means of a rope passing through a hole in it. 
Above this hole a knife blade is pivoted, which works 
in a slot in the block, and held out of contact with the 
rope by arubber band. To the end of this bladea 
rope is attached leading down to the aeronaut’s hand. 
By a second rope the parachute hangs from the same 
block. It is obvious that on pulling the cutting line 
the rope will be severed and the parachute detached. 
One more appendage remains to be noticed. Within 
the parachute, near its mouth, a wooden hoop 4 ft. in 
diameter is suspended, and by a proper system of guys 
is held in a horizontal position. The object of this is 
to insure the opening of the canvas, 


ing hoop, a strong wooden ring 18 in. in diameter, | within the expanded canvas, now straining violently 











which the aeronaut grasps in making his ascent. The|upward. The uvper end of the parachute during the 


inflation has been attached 
to the balloon, and the 
aeronaut, Mr. M. L. Mac- 
donald, of New Haven, 
Conn., professionally 
known as ‘‘ Daring Don- 
ald,” stands off to one side, 
as the balloon is pearly 
ready, grasping the concen- 
trating ring. When all is 
prepared, the word is given, 
and the balloon is released. 
The chimney is covered, 
and, as the balloon rises, 
the aeronaut walks or runs 
forward under it, and is 
earried up clinging to the 
parachute ring. A loop of 
rope is attached to the ring, 
and, when some distance 
up, he steps into this loop 
and thrusts his head up 
through the concentrating 
hoop, so as to leave his 
hands free to manipulate 
the eutting rope. Whena 
sufficient height has been 
attained, and he deems 
himself over a favorable 
ground for a descent, he 
pulls the cutting rope and 
severs the connection be- 
tween himself and the bal- 
loon. He commences to 
drop with accelerating velocity until the air, catching 
the parachute, suddenly opens it just as an umbrella is 
opened by hand. The velocity of the descent is checked. 
With some oscillation the earth is approached quite 
rapidly ; in half a minute or less the surface is reached 
The object of the aperture in the center of the para- 
chute is to make these oscillations as slight as possible. 
The earth is struck with some violence, about as if the 
jump was from six or eight feet elevation, indicating a 
velocity of about twenty feet per second. The deserted 
balloon capsizes, owing to the greater weight of its top, 
the hot air and products of combustion with cunsider- 
able smoke escape, and it collapses and rapidly falls. 
As the ascent is made, the entire distance from the 
top of the balloon to the aeronaunt hanging to the 
parachute is about 175 ft.; the inflated balloon is 
about 40 ft. in diameter. The general operations of 
the inflating and of the ascent are in charge of Mr. 
Mortimer McKim, aeronautical engineer, of this city, 





himself an experienced aeronaut. Accidents in the 








148 


Scientific American. 


[SEPTEMBER 5, I8o1. 


— — —$—$——— 























descent are often to be anticipated: sometimes the 
parachute falls among the trees, from whose branches 
the operator drops to the ground, the parachute losing 
its effect the moment his fall is checked. Immedi- 
ately under the Palisades are the cars and track of 
the West Shore Railroad, a descent among which 
might be the cause of very serious consequences. The 
descent is frequently made into the river. When this 
is anticipated, a life preserver is worn, to provide 
against sinking. 

The cubic capacity of the balloon is about 28,000 cu. 
ft Its lifting power is greater than would be the 
case with a similar gas balloon, on account of its ex- 
treme lightness. The absence of net and car and of 
heavy varnish conduces to its power. 
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Ex-Commissioner Milichell tells about the Patent 
Office, 


*Halloo! Is this Hon. Charles E. Mitchell, Com- 
missioner of Patents ?” 
“Mitchell is my name, but I'm no longer Commis- 


sioner. I have resigned.” 
“Tm sorry to hear it 


yp pat 


““One hundred and fifty thousand. Fire destroyed 
a large proportion of the models deposited prior to 
1877, and since 1880 models have not been required.” 

‘“Not required? How extraordinary? Why not?”4 

“I fancy on account of lack of accommodation. I 
am in favor of models, and think room should be made 
forthem. If the govertment possessed suitable mod- 
els of electrical and other great inventions of the last 
ten years, there would bea permanent exhibit at Wash- 
ingtou which would rival the World’s Fair of ‘93, in 





one respect at least.” 

“ What shameful ignorance on the part of our legis- 
lators! I should. think, too, that models would be 
vastly better for inventors.” 

‘Certainly. They come here with paper inventions, 
and often don’t know whether they work or not.” 

“I've visited the Patent Office, and know how 
abominably crowded the rooms are and how foul the 
air is in cousequence. To ask human beings to breathe 
itisacrime. To abolish models is a blunder, so Con- 
gress is impaled on both horns.” 

‘* The quarters allotted to the Patent Office have for 





years been entirely inadequate. My predecessors, 


Why did you leave your| Commissioners Marble, Butterworth, Moutgomery, and 
| Hall, have protested in their reports. So have I. 
‘To attend to neglected private business, and be- | have merely asked for suitable room in the noble build- 


We 


cause I am unwilling to do such an amount of judicial ing erected out of the money paid into the Treasury by 


work that I cannot do justice to the office or myself.” 
‘*| have heard it whispered that you could not af- 
ford longer to accept so small a salary.” 


inventors.” 
‘When you reflect that inventors have actually paid 


| for the Patent Office building, it is adding insult to in- 


‘That is not quite true; nevertheless, the emolu- jury to devote any part of it to other bureaus.” 


ment is totally inadequate to the position.” 

‘Will this deter first-rate men from accepting the 
office * 

“ Not from accepting it, but from remaining long in 
it. The Commissioner of Patents occupies a position 
of the greatest responsibility, and should be as perma- 
nent as a judge, with a salary equal to that of the 
higher courts.” 

“1 see why you make this plea. On his decisions 
depends the validity of patents, and patents often in- 
volve millions.” 

“Sometimes they do. The Commissioner must 
jadge between applicants and people, whether patents 
shall be granted. In interference cases, too, the value 
of the contested inventions is often large, not to say 
enormous.” 

‘Is there no appeal from the Commissioner ?” 

** None whatever in interference cases. So you can 
readily understand the importance of his trust. Last 
year the Commissioner and Assistant Commissioner 
gave 900 written opinions.” 

** Are all the important officers turned out with every 
new administration 

“ Fortunately, no. he Patent Office demands a 
force of experts, many of whom have been in govern- 
ment employ 20 years or more. It would otherwise be 
impossible to get the work done satisfactorily. The 
three examiners-in-chief have a permanent tenure, One 
of them, Judge Clark, came in, I think, during Grant's 
firat term.” 

“They, in their turn, have experts under them, I 
presume ?” 

“Yes. There are 32 principal examiners, each one at 
the head of an examining division ; and the principal 








examiner, by nature of bis employment as well as train- 
iug, becomes the best informed person in the country 
on the science and art pertaining to bis department.” 

** How many assistant examiners are there ?” 

‘“ About 170. They also are accomplished. Many 
are graduates of polytechnic schools, and ail pass a 
very rigid examination.” 

“ Are these experts paid in proportion to their abil- 
itv 7” 

“No. The salary of a principal examiner was fixed 
at $2,500 more than 40 years ago, and has never been 
changed.” 

“What an outrage 
secured 7?” 

“ The fact of permanent employment and an honor- 
able position compensates, in a measure, for the ab- 
sence of shekels ; but human nature is human nature, 
and clever employes leave quickly enough to take bet- 
whereas, with adequate salaries, they would 


' How, then, can good men be 


ter places ; 
gladly remain.” 

** A nice state of things! But just like our Congress, 
ever penny-wise and pound-foolish, utterly reckless 
mean as a miser when 
How many patents were 


in wrong directions and as 
money ought to be spent. 
issued last year 7” 

“Twenty-five thousand. The number of applica- 
tions for patents number nearly 45,000 a year. During 
the last two years there were 10,000 more applications 
than during the two years immediately preceding.” 

‘Why are 20,000 rejected ?” 

“* Because they either are pot original or lack pat- 
entability.” 

** | suppose electrical patents predominate ?” 

“Two out of 32 examining divisions are devoted 
exclusively to passing on applications relating to elee- 
tricity.” 

“How many models are exhibited at the Patent 
Office ?” 


‘* Congress has appropriated $16,000 to pay rent else- 
where for the General Land Office, which, when re- 
moved, will leave room to meet the present need of the 
Patent Office. Secretary Noble is very friendly to the 
Patent Office, and I’m sure will do everything in his 
power to carry out the intent of Congress.” 

**T hope so. What do you think of your successor, 
ex-Congressinan William E. Simonds, who comes 
from your State of Connecticut? Mr. Simonds did 
splendid work in the international copyright strug- 
gle.” 

‘It affords me great pleasure to know that the Pat- 
ent Office will be in such excellent hands. Mr. Simonds 
has had an extensive and successful practice in patent 
eases. Moreover, for years he has lectured on patents 
before the Yale law school, so he comes to Washington 
fally equipped for his office.” 

“ Very glad of it. Do you think—” 

‘No, not another word. Yon’ll be asking me next 
to map out a policy for Mr. Simonds. I must turn you 
over to him for anything more you want to know. 
Good by.” 

‘““Good by, and success to you.”"—By Grapevine 
Telephone to Kute Field's Washington. 
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The Camera for Celestial Photography. 

BY & W. BURNHAM, LICK OBSERVATORY. 
Every possessor of a good rectilinear lens and the 
ordinary landscape camera may not be aware of the 
fact that he has the best kind of an instrument for 
making pictures of the sky. The requirements in a 
lens for landscape photography are exactly the same 
as those which have to be considered in the depart- 
ment of celestial photography. About the same angle 
of aperture is desirable, and in a general way, the 
same class of lens as in landscape and outdoor photo- 
graphy. To get a satisfactory picture of a portion of 
the heavens at night, as we see it with the naked 
eye, the picture should include an angle of not less 
than 30° or 40°. There is this difference between ter- 
restrial and celestial pictures: in the former we rarely 
get as much as we can readily see with the naked eye 
from the point where the picture is taken, while in 
the latter we can easily get infinitely more by pro- 
longing the exposure. If the exposure is much ex- 
tended in daylight work, the plate is hopelessly fog- 
ged, and instead of increasing the details in the 
darker portions of the picture, nearly all delicate 
details are lost, and the negative becomes flat and 
valueless ; but with the plate exposed to the dark sky 
of a clear night, where the light emanates only from 
minute points, the exposure may be continued for 
hours, and when the plate is developed it will be 
almost clear glass except where those specks of light 
have made their impression. Negatives of this charac- 
ter possess this unique peculiarity, that no matter 
how long the exposure may be continued, they are 
always under-exposed with reference to the great 
majority of the stars shown; and at the same time, 
unless the exposure is very short, they are over-ex- 
posed with regard to the brighter stars visible to the 
eye. The longer the exposure, the more stellar points 
we get on the plate, and this could probably be con- 
tinued far beyond the time one would be likely to give 
to the following of the §stars ’as they move across the 
face of the sky. 

Almost every amateur photographer has a lens and 
camera well adapted to do this work, but unfortu- 
nately not many have the means of mounting such an 
instrament so ae to hold the stars fixed on the plate 





during the necessary time of the exposure. For this 


purpose an equatorial mounting, driven by clock 
work, is indispensable. In other words, the photo- 
grapher must have the use of an equatorially 
mounted telescope of some kind, with a driving clock 
so adjusted as to compensate for the revolution of the 
earth on its axis, and keep the camera and the stars 
relatively fixed, the telescope itself being used as a 
sort of a finder, to keep the star selected for following 
exactly in the same place in the instrament, by chang- 
ing the position of the telescope and the camera at- 
tached to it, with theslow motions with which all such 
instruments are provided. No driving clock, however 
perfectly made and adjusted, can be trusted to hold 
the star exactly on the fine wire or spider web in the 
focus of the telescope for any considerable length of 
time. This must be done by watching the finder, and 
whenever the star shows a tendency to get ahead or 
fall behind the bisecting wire, bringing it back to 
position by the slow motions which move the instru- 
ment independently of the clock. Everything de- 
pends on careful following and keeping the images of 
the stars all the time on exactly the same places on the 
plate. If this is not attended to, the stars will be 
elongated in the direction of their motion across the 
plate, and the negative will be unsatisfactory for any 
purpose. In addition to this, the fainter stars will be 
lost by the images spreading over the greater area on 
the plate. If the following is perfect, and the camera 
is accurately focused, the smaller stars will be ex- 
ceedingly minute specks, and if the exposure is an 





hour and upward, there will be thousands of these tiny 
points seattered over the plate where perhaps only a 
score or two of stars are visible to the naked eye, while 
not a dozen of them could be seen at all on the ground 
glass of the camera. 

Of course not many photographers have the neces- 
sary facilities for making pictures of this kind. If, 
however, some friend or good-natured astronomer has 
a small telescope of the kind referred to, which can be 
made available, the thing is easily managed. The 
camera can be strapped or tied to the tube of the tele- 
scope in a few minutes, and then everything is ready 
to proceed with the exposure. The camera should be 
focused previously with the utmost care, using the 
fall aperture on a well-defined distant object, and then 
marked or clamped in such a way that nothing can be 
changed when the camera is attached to the telescope. 
It is almost indispensable that the full aperture should 
be used if the exposure is to be continued long enough 
for the fainter stars, as otherwise the time would be 


| greatly increased, with very little corresponding gain. 


Auy good rectilinear lens will give sharp images over 
a sufficient portion of the plate, provided it is accu- 
rately focused. In most uses of the lens this is not an 
important matter, because any ordinary error is cor- 
rected by the use of stops, but in stellar pictures a 
small error in the position of the lens will utterly spoil 
a plate which otherwise would have been entirely satis- 
factory. 

It will be found very convenient to have one of the 
common simple shutters attached to the camera lens, 
with a tube and bulb running down to the eye piece, 
so that the lens can be closed in an instant if anything 
goes wrong. The clock may need winding, and the 
dome shifted from time to time, and, although with a 
good driving clock the observer can leave the instru- 
ment long enough to attend to such matters, it is safer 
to be able to shut off the light in the event of the clock 
stopping, or any accident occurring. * ‘Then the instru- 
ment can be brought back to the original place, and 
when everything is all right, the exposure continued 
as loug as nay be desired. 

It is perhaps now generally known that the exquisite 
pictures of the Milky Way, and other portions of the 
heavens, made by Professor E. E. Barnard, of the Lick 
Observatory, were made with an ordinary portrait 
lens tied to the tube of a six inch telescope. These 
pictures have never been excelled by any one, and 
rarely, if ever, equaled. They show, as pictures 
taken with no photographie telescope could, the 
wonderful structure of the invisible heavens, with the 
millions of stars lying beyond the reach of the unaided 
eye. The number of individual stars shown ona 
single 8 x 10 plate, and that of a region not in the 
Milky Way, and in which but few stars are seen with 
the eye, is estimated to be not less than 60,000. This 
required an exposure of about four hours, using an 
aperture of about one-sixth of the focal length of the 
lens. Sach pictures require the greatest care in making 
the exposures, and extreme skill in developing the 
plate to get the best results. But very interesting 
pictures can be made in less time. With an hour or 
an hour and a half, a vast number of telescopic stars 
will be shown, and such a negative of a prominent 
constellation, like Orion or Ursa Major, will repay the 
amateur for all the trouble it may cost to get it. 
Lantern slides from such negatives are more wonder- 
ful and interesting than any other stellar photographs 
When thrown upon the screen, it is difficult for many 
to believe that such a wilderness of stars could be 
really photographed with a lens through which not 
one in a thousand could be seen on the ground glass. — 





Anthony's International Annual of Photography, 1891. 
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Combating Insects with Disease, 

A few weeks ago we published an article in reference 
to destroying chinch bugs in sorghum fields by intro- 
ducing insects infected with contagious disease. By 
the kindness of Mr. M. B. Clement, of Sterling, Kan., 
we have received a small bundle of forage stuff, having 
many dead bugs attached to the leaves where they died 
from the effects of contagious disease intentionally in- 
troduced. 

In this case, as we are informed, myriads of chinch 
bugs hatched in a wheat field, and as soon as they were 
able to move about, migrated to the adjoining corn and 
eane fields, literally covering the plants and destroying 
them, row by row, as they advanced. A few chinch 
bugs which had been exposed for twenty-four hours to 
infection, by being put into a jar containing diseased 
ehineh bugs, were scattered among the destroying in- 
sects. 

In five days after the introduction of the contagious 
disease, the destruction of the crop ceased, the myriads 
of moving insects were motionless, and it was difficult 
to find any living chinch bugs in the field. 

As chinch bugs sometimes injure sorghum, by inva- 
sion in countless numbers from the wheat fields where 
they principally breed, it is a matter of interest to sor- 
glum growers to know whether there are any practi- 
cable means of preventing the losses caused by these 
insects, and for this reason repeated experiments have 
been made this season in this line at the Sterling Sor- 
ghum Experiment Station. 

When young the chinch bugs migrate on foot in 
countless numbers. When 





Scientific American. 


part which is eaten is the hard muscle which controls 
the shells ; all around this musele is soft flesh, like the 
edges of an oyster, and this extends to the edges of the 
shells. All around are rows of spots of the most beau- 
tiful steel blue. These are probably organs of sight.— 
J. Husson. 

-_—_—— P+ eae 

A WATER DEODORIZING FLUME. 

The illustration represents an attachment for gar- 
bage disposal plants, to render inodorous the gases 
and smells which arise during the process of reduction 
of the garbage, whether the garbage be burned or 
dried. All the garbage drying or burning ovens are 
connected with a pipe leading to the air blast pipe, 
also the flues from the boiler grates are connected in 
the same manner, causing a suction of all the smoke 
and gases from the boiler grates and the garbage 
ovens, which are delivered into the air blast pipe and 
are thence driven into the flume, located in twelve or 
eighteen feet depth of water. 

The pressure of air from the air engine causes an 
outward current from the flume, and the wings upon 
either side of the flume supply fresh water to assist 
the operation. The flame may be extended into the 
water any length desired, and can be used in any 
stream or body of water where the necessary depth 
can be obtained naturally or artificially, or by the 
erection of a tank or reservoir. Inthe latter instance 
the flume and wings would be set vertically, not 
horizontally as shown in the illustration. The process 
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Asphalt and Coal Dust Fuel, 

The Southern Pacific Company has long had a 
serious problem to consider in obtaining a proper and 
cheap fuel for its locomotives. No large bed of coal 
has ever been discovered in California that could fur 
nish asupply of proper fuel sufficient for this com- 
pany. The coal now used comes most from Victoria, 
and is brought to West Oakland in steamers built es- 
pecially for that trade, and from West Oakland the 
coal is sent over the road. 

The company has now turned its attention to the 
manufacture of artificial fuel. 

A plant has been purchased in England, for the 
manufacture of an artificial fuel brick from coal dust 
and asphaltum ; capacity five tons per hour. If this 
process is as successful on this coast as it has been on 
the Continent, it will be an enormous saving for the 
Southern Pacific Company. 

The machinery will be set up alongside of the coal 
bunkers on Long Wharf and the coal bunkers will be 
utilized. 

The outfit will cost $75,000, and will have a capacity 
of five tons of coal bricks an hour.— Enquirer. 

— + oe _ 
Luminous Paints, 











For orange luminous paint, 46 parts varnish are 
mixed with 17°5 parts prepared barium salphate, 1 part 
prepared India yellow, 1°5 parts prepared madder lake, 
and 38 parts luminous calcium sulphide, 

For yellow luminous paint, 48 parts varnish are 





of deodorization is achieved by the mixing of the gases 


mixed with 10 parts prepared barium sulphate, 8 parts 
barium chromate, and 34 





winged they fly. Having 
double means of locomo- 
tion, there appears to be 
no way to bar their en- 
trance into a field of cane. 
It appears to be impossi- 
ble to poison these insects 
in a wholesale way. They 
live through the coldest 
winters, they thrive most 
in the hottest and driest 
summers. They find a 
hame in the foot stalks, or 


DockLine. 


parts luminous calcium 
sulphide. 
For green luminous 


paint, 48 parts varnish are 
wixed with 10 parts pre- 
pared barium sulphate, 8 




















the funnel-shaped parts of 
the sorghum leaves which 
encircle the canes and suck 
the sweet sap of the cane. 
A very moderate estimate 
of the loss caused by chinch 
bugs in Kansas for a single 
year is $11 for each man, 
woman, and child in the 
State. 

The legislature of Kan- 
sas appropriated several 
thousand dollars to be ex- 
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A WATER DEODORIZING FLUME, 


an attachment for Garbage Disposal Plants. 





6°4 parts ultramariue blue, 
5°4 parts cobait biue, and 
46 parts luminous calcium 
sulphide. 

A violet luminous paint 
is made from 42 parts var- 
nish, 10°2 parts prepared 
barium sulphate, 2°8 parts 











pended, under directions 
of Prof. Snow, in cultivat- 
ing and spreading conta- 
gious chinch bug diseases. 
Infected bugs have been 
sent by thousands all over 
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the State of Kansas, and 
the evidence which is now 
accu:nulating seems to point very strongly to the wel- 
come fact that the losses caused by chinch bugs may 
be greatly reduced by cultivating contagious chinch 
bug diseases, and by causing infected insects to spread 
the disease. 

Prof. Galloway, of Washington, is now propagating 
wyriads of germs of a disease which is deadly to the 
caterpillars. It is said that when a diseased caterpillar 
is stabbed with a needle, and the needle is put into 
gelatine or extract of beef, the germs of the disease are 
transferred to the liquid, and soon every drop contains 
thousands of the germs of the disease. It is believed 
that, having the germs of disease, a farmer can prepare 
quantities of such solution and can distribute it iu his 
fields with an atomizer. Any worm touched must die, 
and wust give the contagion to other worms. 

It may be that the cotton boll worm may thus be 
checked. By cultivating disease we way, perhaps, be 
relieved of the plague of flies and other noxious in- 
sects. 

The ethics of the twentieth century may consist in 
avoiding diseases which now afflict humanity and in 
giving deadly disease to all living creacures whose in- 
terests conflict with ours.—La Planter. 


+» 
el tet et 





Scallops, 

They like the long sedges, or eel grass, and at low 
tide can easily be taken with a crab net or with the 
hands. They often have their shells open, and when 
they see you they seem to give a spring, that is, they 
shut their shells quickly, which gives them an impetus 
that makes them rise a little, and they fall about 
twelve inches farther away than they were at first. 
The line of motion is a curve, and they generally turn 
over just as they commence to fall. When caught 
they seem quite indignant, spit out a stream of water, 
and open and shut their shells quite rapidly. The 





of the ovens and the boiler grates with the oxygen of 


the water, all moving in ebullition under direct air 
pressure, through the flume, at a velocity of about 
five or more feet per second. The plan and operation 
have been patented by W. F. Goodhue, civil engineer, 
Milwaukee, Wis. 
—_—__ —~»+ # oO 
Marine Phosphorescence, etc. 

During the first week of June was seen, off the south 
coast of Devon, one of the most beautiful natural 
phenomena it has ever been my privilege to witness. 
Across Torbay, beyond Hope’s Nuse to Babbicombe 
Bay, on to Oddicombe and Petit Tor, far as the eye 
could reach, the sea was dyed with brilliant crimson, 
which in the bright summer sunshine looked as if the 
water was turned into arterial blood, reflecting the 
light with a weird and wonderful effect. But it wasat 
night the strange phenomenon revealed its full splen- 
dor. Then, right and left, far and near, the sea looked 
like molten silver, tinged with amber, and rich with 
gold. The far-off horizon was one long bar of glorious 
light, and as the waves broke upon the rocks, and the 
surge dashed upon the white pebbles of beautiful 
Babbicombe Bay, showers of phosphorescent spray 
were hurled high into the air, producing a spectacle 
grand in the extreme. The phosphorus whicb pro- 
duced this magnificent sight was caused by the surface 
of the sea being covered with the spawn of the common 
mussel. When the tide was out, rocks, pebbles, and 
sand were coated with a thin film of transparent gela- 
tine, which speedily vanished with the light and heat 
of the noontide sun. What renders the phenomenon 
peculiar is that I could find no trace of mussel beds in 
the neighborhood. The phosphorescent effects were 
greatest on the third night after the spawn was seén 
upon the water. In another forty-eight hours it had 
completely disappeared .— Th. S. King, Science-Gossip. 





A yeliowish-brown lum- 
inous paint is obtained from 48 parts varnish, 10 parts 
precipitated barium sulphate, 8 parts auripigment, 
and 84 parts luminous calcium sulphide. 

Luminous colors for artists’ use are prepared by 
using pure East India poppy oil, in the same quantity, 
instead of the varnish, and taking particular pains to 
grind the materials as fine as possible. 

For luminous oil-color paints, equal quantities of 
pure linseed are used in place of the varnish. The lin- 
seed oil must be cold-pressed and thickened by heat. 

All the above luminous paints can be used in the 
manufacture of colored papers, ete., if the varnish is 
altogether omitted, and the dry mixtures are ground 
to a paste with water, 

The luminous paints can also be used as wax colors 
for painting on glass and similar objects, by adding, 
instead of the varnish, 10 per cent more of Japanese 
wax and one-fourth the quantity of the latter of olive 
oil. The wax colors prepared in this way may also be 
used for painting upon porcelain, and are then care- 
fully burned without access of air. Paintings of this 
kind can also be treated with water glass.—Zischr. 
Ocest. Ap. Ver. 
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THE list of articles to be admitted free of duty to 
Cuba and Porto Rico from the United States, under 
the new reciprocity treaty with Spain, on and after 
September 1, includes the following: Woods of all 
kinds, in trunks or logs, joists, rafters, planks, beaws, 
boards, round or cylindrical masts, although cut, 
planed, and tongued and grooved, including flooring ; 
woods for cooperage, including staves, headings, and 
wooden hoops; wood boxes, mounted or nomounted, 
except of cedar; woods, ordinary, manufactured into 
doors, frames, windows, and shutters, without paint or 
varnish, and wooden houses, unmounted, without 








paint or varnish 
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Sricutitic American, 





NEW FLASH LIGHT AND FOG BELL AT CONEY 
ISLAND POINT. 

This new lighthouse is 81 feet in height above the 
foundation, and is 764¢ feet to center of light above low 
water. The cylinder on which watch and light rooms 
stand ie 60 feet in height and 6 feet in diameter, and is 
made in nine courses of *“¢ inch wroughtiron. The four 
supporting rode are 6 inches in diameter. These are 
braced every 20 feet on the four sides by 4 inch gir- 
ders and 14¢ inch cross braces. The four upright sup- 
bolted to the foundation by four 14 
24 feet square at the 


ports are each 
inch bolts. The foundation is 
top. 


depth, of 32 feet. 


one winding up for three hours. The bell rests on a 
pedestal running up on the inside and fastened to the 
top. The hammer works on a pivot at the top, strik- 
ing the bell on the inside. The bell weighs 1,482 
pounds and can be heard from 1 to 5 miles, according 
to the state of the weather. The size of lighthouse 
grounds are one and one-sixth acres. There is also a 
wellhouse and cottage upon the grounds. The depth 
of sunken well is 21 feet. The cottage contains 8 rooms 
with cellar. The grounds about the buildings had to 
be remade. They were first covered with 18 inches of 
yellow clay, over the top of which was added 12 inches 





Piling of white oak was first driven down to the/of soil and then sodded. 
On the piling were placed two rows/|Sautier & Co., Paris, France. Cost $1,500. The en- 


The lens was made by 


of yellow pine timber 12 x 16, one row crossing the/| tire grounds and buildings cost about $28,000. 


leaving an opening between each timber of 12 

The open spaces were then filled up with con- 
The timber was then covered over with 18 feet 
of conerete. The watch room above the top of cylin- 
der is about 9 feet in height and 9 feet in diameter. It 
is fitted up with closets for keeping lamp chimneys, 


other, 
inches. 


crete 





A New Harlem River Bridge. 
Work has been begun on a new bridge over the Har- 


lem River at Seventh Avenue, New York City. The 
plans have been prepared by A. P. Boller, C.E., 71 
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tively low resistance. The electrical resistance of such 
a wire varies according to its temperature ; so that the 
reading of the one gives the other by consulting a 
table prepared with reference to the zero of the in- 
strument. The well known Siemens electrical pyro- 
meter depends upon the same principle; but in this 
case the zero is known to change largely and continu- 
ously. Mr. Callender, however, indicates that this 
effect is due te the imperfect design of the Siemens in- 
struments ; and he declares that if the wire is pure to 
start with, and is protected while in use from strain 
and from contamination, its resistance, after having 
once been annealed, is always very near the same at 
the same temperature. Mr. Callender’s improvements 
in the platinum resistance thermometer, or pyrometer, 
seem therefore to consist in the better protection and 
treatment of the platinum wire. This is differently 
treated according to the heats to which it is to be ex- 
posed. For use at temperatures below 700° C., the 
leads may be of copper or silver, and the tube of hard 





giass. For rough work at temperatures below 1,000 C., 
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NEW FLASH LIGHT 


ofl, ete. Above this is the light room, containing the 
lens. The room is about 7 feet in diameter and about 
6 feet in height up tothe top of the windows, where it 
runs up toa point about 2 feet, making the height of 
room from the center about 8 feet. The lens is of the 
fourth order, and is 2 feet and 10 inches in height and 
20 inches in diameter. It is made entirely of brass 
and giass,and contains 90 curved prisms and 10 mirrors. 
The iensis bolted at the bottom to a 20 inch gearing 
wheel which revolves around on a ball socket in- 
The pedestal stands in the cen- 
is 3 feet 6 inches in height 
The lamp holds two 
and will burn 7 hours. The 
lens makes a red flash by means of a red globe on 
lamp every 10 seconde, and one revolution in 1 
minate 10 seconds. The light can he seen 164 nauti- 
eal miles. It is run by clockwork connected to the 
gearing wheel holding lens. The weight used is 60 
pounds, The lens will revolve four and a half hours 
with one winding op of weight. The keeper visits the 
light every four hours. To see the fall force of light 
& person must stand directly in front of the mirrors. 
As soon as each mirror gets at an angle, the light dis- 
appears gradually and makesared flash. The fog bell 
is rung by a Stevens machine. The weight used for 


ringing beil is 540 pounds, and will ring the bell with 


side of the pedestal 
ter of the room and 
in diameter. 


and 6 inches 


quarts of kerosene oil 


the 





AND FOG BELL 


Broadway, New York City, and it is estimated that the 
cost will be about $1,250,000, the full amount appropri- 
ated by the legislature. There is one draw span of 412 
feet in length, giving a clear water way of about 160 
feet on either side of the central pier. Itis estimated 
that this draw will weigh about 2,400 tons, and it will 
be operated by a 60 horse power engine. It will be 
one of the heaviest draw spans in the world. The 
stone work of the central pier is to be rock-faced ashlar 
in two-foot courses, the copings being all cut stone. 
The superstructure will be entirely of mild steel and 
the floor of the bridge will be of the buckle plate type 
covered with asphalt laid in bituminous concrete. The 
width of the bridge will be 67 feet overall, 40 feet of 
which is devoted to a roadway, with two 10 foot side- 
walks on either side. The length of the bridge proper 
will be 731 feet, and the approach 1,740 feet, making 
the total length 2,471 feet. 


The Electrical Pyrometer, 

It appears from a paper by Mr. H. L. Callender, 
published in the Philosophical Magazine, that at last 
something like precision has been secured in a ther- 
mometer for high temperatures. This much-needed 
instrament is made by Mr. Callender in the form of a 
platinum resistance, the simplest shape of which con- 
sists of a coil of fine wire welded to leads of compara- 








AT CONEY ISLAND POINT. 


very fair results may be obtained by the use of a 
wrought iron tube. The instrument is the size of an 
ordinary thermometer. 

An Aluminum Boat, 

Interesting experiments have recently been made on 
the Lake of Zurich with a boat built entirely of alum- 
inum. The boat weighs only about half a ton—viz., 
about half the weight of an ordinary boat of the same 
size. It was built at the works of Messrs. Escher Wyss 
& Co., of Zurich, the metal having been furnished by 
the Aluminum Works, of Schaffhausen, where it is ob- 
tained by an electrical process, the dynamos being 
driven, not by steam engines, but by turbines, which 
ptilize the water power of the celebrated falls of the 
Rhine, so that the boat claims to be exclusively the 
product of Swiss labor and power. It carries eight 
persons, and, with a petroleum engine of only two 
horse, easily makes six miles an hour. Aluminum not 
being subject to rust, the permanent color of the boat 
is a beautiful dull white, while the chimney, being of 
polished aluminum, shines like silver. The trial trips 


_ 
> 





of the boat were eminently successful, and it is antici- 
pated that the construction of aluminum steamers, 
having the same capacity and only half the weight of 
the iron ones now used on Swiss lakes, has a great 
future before it, . 
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REFRIGERATION FOR TOWNS AND CITIES BY STREET 
MAINS. 

The Colorado Automatic Refrigerating Company, of 
Denver, is, we believe, the first and thus far the only 
company to successfully introduce a method of supply- 
ing refrigeration to families, restaurants, saloons, ho- 
tels, meat markets, commission houses, etc., by means 
of street mains. Established in 1889, at a cost exceed- 
ing $130,000, it is already a demonstrated success. The 
plant of the company, as shown in our illustration, oc- 
cupies a room 40 by 180 feet in size. Over two miles of 
street mains have been laid. Numerous applications 
for street service, beyond its capacity, have been ne- 
cessarily declined. An extensive cold storage ware- 
house, issuing negotiable warehouse receipts, is ope- 
rated in connection with it. It is the business of this 
company to furnish thorough refrigeration at lower 
eost than the same could be obtained, in an inferior 
and imperfect manner, from the use of ice. The com- 
pany have secured a franchise from the city to lay 
mains in its streets and alleys. About one hundred 
and fifty service connections can be made to the mile, 
service boxes being provided at the sidewalk, similar 
to those supplied by water and gas companies. 

The street piping is virtually a part and an extension 
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of piping surface supplied and according to the amount 
of ammonia allowed to flow through. 

No refrigeration is done in the conduits in transit to 
the consumer because a pressure is maintained to hold 
the ammonia in liquid form, therefore no refrigeration 
is lost. The entire amount is delivered where it is 
utilized and paid for. 

The liquid anhydrous ammonia used is contained in 
strong reservoirs under a pressure of 150 pounds, and 
in expanding absorbs heat from the coil and from 
the air surrounding it and from the material to 
be refrigerated. The ammonia gas resulting from 
the expansion of the liquid ammonia is returned to 
the central station, through another pipe, where it 
is absorbed by water, which has a great affinity for 
ammonia. It is then separated from the water by 
distillation, and cooled and reconverted back into 
liquid ammonia, being held in that state in the re- 
ceiver ready again for use. The ammonia is, in this 
way, carried through pipes at small expense, as the 
quantity required is small, an inch and a quarter pipe 
being sufficient for the street main of an entire district. 
When refrigeration is desired, ammonia is turned on by 
opening a cock in the supply pipe. This is automati- 
cally turned on and off by an electro-magnet connect- 
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manufacturing artificial ice in closets adjoining the 
kitchens, freezing ice cream and carafes of table water, 
and cooling botties of champagne. 

The Denver Club, an extensive institution well 
known among club men thoughout the United States, 
and located a mile distant from the central station, has 
six diff'rent compartments refrigerated by the com- 
pany, maintaining six different temperatures. One 
for fruit at about 45° Fah., one for meats, fish, game 
at 36° Fah., one for wines and liquors at 40° Fah., and 
one for freezing carafes of water, ice cream, and wines 
at about 10° below zero. Fresh meat, poultry, game, 
fish, and all kinds of delicate food are thus readily 
preserved for weeks, in the warmest weather, obviat- 
ing the waste heretofore attendant upon the use of ice 
in the old-fashioned way, it being possible when ne- 
cessary to hold refrigerators or cold storage rooms at 
& permanent temperature of 20° below the Fahrenheit 
zero. The system is also readily applicable to hospitals, 
theaters, sick rooms, and wherever it may be desirable 
to reduce temperature. 

The system operated by this company is covered by 
a combination of twenty to thirty patents, the most 
important of which applies to the storage of the sur- 





plus refrigerant in receivers to be drawn upon as 








PLANT OF AUTOMATIC REFRIGERATING COMPANY, DENVER, COL. 


of the storage tanks located at the central station, and | ed with a thermostat. When the temperature of the 
consists of three lines of extra strong ammonia pipe, | box or room falls below a standard, the valve stops the 


laid in cement and connected by special steel fittings. | flow. It also opens it when the temperature rises 
| above a standard, obviating the necessity of any atten- 





One pipe is called the ‘‘ liquid line,” for the conveyance | 


of auhydrous ammonia under pressure, and is about 
one and one-quarter inches in diameter. Another, two 
to three inches in diameter, according to its distance 
from the central station, is called the ‘* vapor line,” or 
return main, for returning the expanded ammonia in 
gaseous form after having performed refrigeration. 
The third pipe, known as the “vacuum main,” is 
about one inch in diameter, and is connected at each 
customer’s service box with both the liquid and vapor 
lines. Its office is to remove any accumulation of gas 
from main or branch lines. 

A suitable amount of piping, called the ‘* expansion 
coil,” is placed in each refrigerator, or apartment in- 
tended to be refrigerated, one end being connected 
with the “liquid line,” the other with the ‘‘ vapor 
line.” A valve, when opened, allows a trickle of am- 
monia to enter the expansion coil, and the liquid am- 
monia, when relieved of pressure, boils or vaporizes at 
25 degrees below zero of Fahrenheit, thus cooling the 
piping and producing an exterior covering of white 
frost, refrigerating the box or apartment inclosing it 
to any desired temperature, according to the amount 
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tion from the engineer in charge. 

Exhaustive experiments are said to have resulted in 
establishing the fact that one pound of anhydrous 
liquid ammonia has the same refrigerating power as 
three pounds of ice. Water and vapor from melting 
ice saturate with moisture the contents of the most 
expensive and perfect of modern improved ice refrig- 
erators. The odors of the various foods deposited in 
them is absorbed by the damp air so that the flavor of 
each is injured, recognizable as the ‘ice box taste.” 
The absolutely dry refrigeration of this system is one 
of its most important features. 

A walk along the line of the mains now in operation 
and a glance at the results is interesting. At one 
place the temperature of a large butter room of a com- 
mission house is held by contract at 42° F. Near by is 
the meat room of a wholesale market with a constant 
temperature of 36° F. Adjoining, the beer vault of an 
extensive brewery is properly cooled, while on the 
principal retail streets are found numerous saloons, 
restaurants, hotels, and club houses availing them- 
selves of similar facilities in a variety of ways, such as 


wanted, obviating the necessity of the continuous 
‘operation of the machine used in the manufacture of 
the anhydrous ammonia. 

The machinery which we illustrate, and which was 
photographed specially for us,s a modified type of the 
refrigerating apparatus known as an absorption ma- 
chine, the essential process of which is the separation 
by heat of the ammonia from its water, the cooling 
and condensing of the same to liquid anhydrous 
ammonia, the use of this liquid in street lines, and 
the absorption of the expanded gas from the return 








main back again into its water, to be again distilled, 
reliquefied and sent out, the waste of material in the 





cycle of operations being very slight. The construe- 
tion of machinery suitable for pipe line work necessi- 
tated a number of costly experiments, as the variations 
in the rate of the refrigerating load are often sixty-five 
to seventy per cent above or below a daily rate, and 
such changes often occur within a very short space of 
time. Such perfection has been attained in this par- 
ticular that the machine equalizes the pressure auto- 
matically without attention from the engineer and 
adjusts itself to the irregular use of the liquid. The 
company claims that its safety devices and its system 
of operation are such that any serious accident is an 





impossibility.—W. Y. Beach. 
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Wolfs Comet, 
To the Editor of the Scientific American: 

Woit'’s periodic comet is now well placed for observa- 
tion, and it is bright enough to be visible in telescopes 
of moderate aperture. I send the following places to 
enable any who may wish to see the comet to pick it 
up without difficulty. 


September R. A. Declination, 
1 Sh. 33 m. + 24° 51’ 
4 3h. 40 m, ae 
8 Sh. 49 m. 2° 57’ = 


It will be seen that the comet is moving in a south- 
easterly course, and from the above its path in the 
heavens may be traced for future dates. On Septem- 
ber 8 and 4 it is in the Pleiades, where it may be easily 
found. From the Pleiades the comet moves toward the 
bright star Aldebaran. The comet is small, with a 
bright nucleus and short tail 

WILLIAM R. Brooks. 

Smith Observatory, Geneva, N. Y., Aug. 26, 1891. 


International Congress af Hygiene and 
Demography. 

One of the most interesiing and important gatherings 
of scientific personages that has taken place in these 
later days is the congress now in session in London, 
in the rooms of the Royal Society. The science of 
demography, we may here remark, relates to the sta- 
tistics of population,'mortality, ete. The opening ad- 
dress was made by the Prince of Wales, who said: ‘‘ My 
hope is that the work of this congress may not be limit- 
ed to the influence which it may exercise on sanitary 
authorities. It will have a still better influence if it 
will teach all people in all classes of society how much 
every one may do for the improvement of the sanitary 
conditions among which he has to live. I say distinct- 
ly ‘all classes,’ for although the heaviest penalties of 
insanitary arrangements fall on the poor, who are 
themselves least able to prevent or bear them, yet no 
class is free from their dangers or sufficiently careful to 
avert them. Where could one find a family which has 
not in some of its members suffered from typhoid fever 
or diphtheria, or others of those illnesses which are 
especially called ‘preventable diseases’? Where is 
there a family in which it might not be asked, ‘If pre- 
ventable, why not prevented?’ I would add that the 
questions before the congress, and in which all should 
take a persona! interest, do not relate only to the pre- 
vention of death or of serious diseases, but to the 
maintenance of the conditions in which the greatest 
working power may be sustained.” 

At the conclusion of the Prince’s address, speeches 
were delivered by representatives of France, Italy, 
Austria-Hungary, Saxony, and Prussia,in which all 
bore high tribute to the part which has been played 
by England in the promotion of measures calculated 
to preserve and improve the public health. Dr. 
Brouardel (France) was indeed specially emphatic : 

**Ia the year 1887 appeared the act which rendered 
obligatory the registration of deatbs. This act did not 
long remain alone. Under the impulse given by two 
of your most illustrious patriots, William Farr and 
Edwin Chadwick, you have organized a system of 
registration of the causes of diseases and of deaths. 
Certain important cities, before tbe law made it obli- 
gatory, obtained supplies of water beyond all suspicion 
of pollution, and adopted systems of removal of foul 
waterand waste matters. In these cities, whose action 
cannot be too much praised, the sickness and death 
rates diminished rapidly ; this furnished the necessary 
proof it was time for reform. Twenty years ago the 
local Government Board was established, and in 1875 
had submitted to Parliament a bill tor the protection 
of,the public health. During its discussion in Parlia- 
ment one of your greatest ministers (Disraeli) pro- 
nounced in the House of Commons these memorable 
words, which should be repeated in all countries and 
io all Parliaments : ‘The public health is the founda- 
tion on which repose the happiness of the people and 
the power of acountry. The care of the public health 
is the first duty of a statesman.’ Since this, each year 
you have made fresh improvements in your sanitary 
laws; if in your eyes they are not perfect, in the eyes 
of the nations who surround you they are an ideal 
toward which all their most ardent aspirations tend. 
It is your example they invoke when they claim from 
the public authorities the powers necessary to oppose 
epidemics, to combat the seourges which decimate 
their populations. You have taken the first rank in 
the art for formulating laws for the protection of 
health; this is not all that you have done in the 
domain of hygiene. 

** Ainong the diseases which one can properly term 
pestilential, there are, thanks to the work of the hy- 
gienists of all countries, certain ones which from the 
present time may be considered as preventable : such 
are small pox, typhoid fever, dysentery, and cholera. 
For one of these, the most terrible, the immunity con- 
ferred by vaccination is absolute. The person up- 
on whom this immunity] is conferred can pass 
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| through the{most severe epidemics and expose himself 
to all’sources of contagion without being affected. Who 
is,it that thus preserves from death, from blindness, 
from infirmity, millions of human beings of all coun- 
tries and of all races? On May 18, 1796, a date which 
might well be the date of a great battle, Jenner in- 
oculated with vaccine matter, by means of two super- 
ficial incisions, the youth James Phipps. Protection 
against small pox belongs to you; the world will be 
to you forever obliged. 

** Let us consider two other epidemic diseases, Is it 

possible to establish the conditions of propagation of 
typhoid fever without quoting the names of Budd or 
of Murchison? I am aware that in 1855 Dr. Michel de 
Chaumont had for the town in which he lived experi- 
mentally established the role played by drinking- 
water in the propagation of this disease, Unhappily, 
pablic opinion was not prepared, and his discovery 
was not listened to. In the work which we are con- 
sidering, the efforts of the English school were most 
fruitful. May I recall the fact that it was the epidemic 
of cholera in 1866 in England which gave birth to the 
theory of its propagation by drinking-water? Was it 
not at that date that, under the influence of your 
hygienists, the lords of the Privy Council issued an 
order formulating the laws of prevention which we 
adopt to-day? Certain it is that even in England these 
discoveries have not immediately borne all their fruit. 
The anti-vaccination leagues are not yet dead. Proofs 
accutwulated during a century have not sufficed to cure 
that mental blindness which is congenial. Can 
France be represented in a congress of hygiene with- 
out recalling the name of M. Pasteur? For centuries 
we have asserted that epidemic diseases were propa- 
gated by means of contact, by the air, by the effluvia, 
by miasmata. The idea of morbific germs, if not the 
name, is even found in the works of Hippocrates, but 
in what an uncertain sense. 
“The theory of contagion has passed from century 
to century with strange modifications; the uncertainty 
of the methods of research and the difficulties of ob- 
servation bound up together truth and error. It re- 
mained for Pasteur to prove the existence of these 
germs, their form, their life, their mode of action, and 
by their attenuation to solve the problem of immu- 
nity. Thanks to his work, and thanks to those of his 
pupils, realities have succeeded to contingent possi- 
bilities. We know some of our enemies, their babits, 
and their mode of penetrating the body ; up to this 
time man was conquered by theee infinitesimal beings, 
but, thanks to r@écent discoveries, he will be their con- 
queror. When, at the beginning of a century, one can 
inscribe the name of Jenner, and at its end that of 
Pasteur, the human race may rejoice. More has been 
done for it against misery, disease, and death than in 
any one of the centuries which have preceded it.” 

Dr. Van Coler, the medical director-general of the 
Prussian army, the representative of the German gov- 
ernment, showed the aid rendered to armies by the im- 
provements in sanitary science. 

“It is indeed with a feeling of joyous pride that from 
this place and in this country, where we have to trace 
the very cradle of all modern science of public health, 
I am permitted to point out how the many efforts 
made in the direction of hygiene radiating from Eng- 
land were, especially in Germany, hailed with much 
delight ; where they received the most careful atten- 
tion, and where they ever since have been most ac- 
tively promoted. . . If from our army diseases 
like malaria, small pox, dysentery, have completely, or 
almost completely, disappeared ; if typhus fever and 
diphtheria become more and more diseases of the past, 
we have to be thankful for these attainments to the 
development and application of hygiene. . . . Itis 
now an established fact that infectious diseases are by 
no means a necessary evilin the army. They are sim- 
ply diseases which can be avoided, which can be pow- 
erfully opposed, and against which the science of our 
days battles victoriously with ever increasing success.” 
—> + 0 + 

Proposed Observatory on Mont Blanc. 

Particulars of the observatory which it is proposed 
to erect on Mont Blanc are given in the Newe Zuricher 
Zeitung. It will be remembered that last year M. 
Joseph Vallot erected an observatory and hut of refuge 
on Mont Blane on the Rocher des Bosses, 1,312 ft. from 
the summit of the mountain ; but this undertaking is 
now to be eclipsed by the construction of an observa- 
tory on the very summit of Mont Blane (15,781 feet 
above sea level). The idea originated with M. Janssen, 
who stayed on the mountain some time last summer 
for the purpose of making meteorological observations. 
In conjunction with M. Eiffel, and with the sapport of 
M. Bischoffsheim, Prince Roland Bonaparte, and Baron 
Alfred de Rothschild, he has now elaborated a plan 
which is as daring as the Jungfrau Railway scheme. 
The observatory is to be entirély of iron, and is to 
have a length of eighty-five feet and a breadth of 
twenty feet. The iron roof is to have the spheri- 
eal form of an ironclad turret, which the con- 
struction will mrch resemble. The erection of such 





a building on the highest point of Mont Blanc natarally 
involves thorough preliminary studies, with which a 
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Zarich engineer experienced iv works on high moun- 
tains has been charged by M. Eiffel and M. Janssen. 
Iu the first place, it is necessary that a firm foundation 
should be found for the supports of the building on the 
rock of the mountain. For this purpose a horizontal 
gallery is to be driven through the ice of the highest 
glacier until rock is met with, and by means of this 
gallery the formation and position of the rock buried 
beneath the ice and snow are to be ascertained and ex- 
amined. If once this has been accurately determined, 
a structure is to be designed which will give to the ob- 
servatory a firm hold by iron pillars founded in the 
rock. It is not stated how these pillars are to resist 
the movements of the ice. The question of how the 
heavy materials are to be moved to the top of the 
mountain does not appear to give much concern, but, 
whatever method is adopted, it will certainly prove 
laborious and very costly. More is thought of the work 
of surveying, which was to have been commenced this 
month. Should the surveys prove the practicability of 
the plan, it is intended to proceed with the erection in 


Septew ber. 
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Pictet’s Fluid, 

Carbonic acid, or, as scientific purists will have it, 
earbonic anhydride, in the solid state, has now been 
employed for a good many years past in the production 
of intense cold; but inasmuch as the snow-like sub- 
stance (partly from its rapid evolution of vapor, partly 
owing to its flocculent physical condition) is not easy 
to bring into very close contact with a solid body, it is 
generally necessary to mix it with some liquid. Thus 
it is dificalt—almost to impossibility—to freeze mer- 
cury by merely surrounding it with solid carbonic acid. 
When, however, a little pure, dry ether is mixed with 
it, solidification of the metal takes place within a very 
few minutes. This, in fact, is a very favorite lecture 
table demonstration, and is accomplished without any 
trouble whatever. The comparative high boiling point 
of the latter, nevertheless, detracts largely from the ef- 
fect, and hence the mixture in question is not so suit- 
able for the production of very low temperatures as it 
might otherwise be. 

It has recently been found by M. Raoul Pictet that 
when a mixture of the anhydrides of sulphurous and 
carbonic acids is liquefied by cold and pressure, the 
fluid thus obtained is more manageable than the car- 
bonic acid-ether mixture just referred to. It produces, 
by its rapid volatilization, an extremely low tempera- 
ture, and, for purposes of this kind, is now known as 
* Pictet’s fluid.” Aided by a mechanical pressure of 
four to ten or twelve atmospheres—for most purposes 
one of about nine is amply sufficient—gaseous nitrous 
oxide is readily liquefied by the cold resulting from the 
evaporation of “ Pictet’s fluid.” Then by the use of 
this liquid nitrous oxide a yet more intense cold is ob- 
tained, and, under pressures of from 120 to 200 atmo- 
spheres, hydrogen, oxygen, nitrogen, and common air 
are rendered fluid. Fluid air, the temperature of which 
is not much above 200° C., is described as a blue liquid, 
and on letting a little escape, a distinctly blue cloud is 
formed in the air, disappearing very quickly as the va- 
por diffuses in the air. 

en 
Ground Bone as a Fertilizer. 

In a report on experiments made at the New Jersey 
Station with ground bones as a fertilizer, it is pointed 
out that ground bone is both a phosphate and a nitro- 
genous manure, insoluble in water, but when in the 
soil is decomposed and yields its constituents to the 
feeding plant in proportion to the fineness. It varies 
but little in composition and is less liable to adultera- 
tion than most fertilizers. They, in fact, are usually 
pure. Ground bones have a tendency to cake, and to 
avoid this the manufacturer may use other substances 
which, while aiding mechanically, reduce the chemical 
value of the mixture. Raw bone is most usually pure, 
but the fat it contains renders it less easily decomposed. 
Bones having served the purpose of the glue maker are 
low in nitrogen and very high in phosphoric acid. 
The method now employed of steaming the bones 
under pressure improves their quality without alter- 
ing the amount of the plant food ingredients. As the 
value of ground bones depends upon composition and 
their fineness, a mechanical as well as chemical analy- 
sis is required to determine their value. The farwer 
must determine by crop tests which grade he should 
buy—whether, for example, pay a dollar for ten pounds 
of phosphoric acid in one condition, or for eighteen 
and ahalf pounds in another form. Average wood 
ashes are worth $9 per ton, but the best vary consider- 
ably.—Fruit Growers’ Journal. 

A New Disinfectant, 

A recent discovery, which is the outcome of the 
investigations of Dr. H. Oppermann, and which he 
has also patented, is the application of dolomite to 
antiseptics. The dolomite, after a special preparation, 
is mixed with a certain proportion of oxide of iron and 
iron pyrites, and the mixture is employed in the form 
ofa powder. According to the experiments made at 
the Hygienic Institute, at Kiel, it seems likely to sub- 
stantiate its reported efficacy. | 
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A FAITHFUL AND TIRELESS SERVANT. 

The patient, tireless, hardy beast of burden form- 
ing the subject of our illustration has borne an ex- 
tremely important if not always duly credited portion 
of the labor of opening up our new western country, 
both on the great plains and in the mountain regions, 
In our fally illustrated description of the building of 
the Pike’s Peak railroad, in the SCLENTIFIC AMERICAN 
of January 24, it was stated that “‘ all provisions, tools, 
and camping outfits were transported by trail to the 
various camps along the line on the backs of mules 
and burros,” but, in addition to this general credit, we 
now present & View, from a photograph, of one of the 
animals so employed. Odd as the view must seem to 
most of our readers, it is by no means an uncommon 
one to those familiar with life at mining camps in the 
mountains and in many other places distant from the 
railroad lines. And, with variations in the character 
of the burdens, these same sturdy, diminutive equines, 

hich would generally be classed as donkeys at the 
East, or as bronchos, burros, or Indian ponies at the 
West, have borne alarge part of the labor attendant 
upon the advancing settlement of the plains. 
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Our engraving was made from a photograph sent 
to us by Mr. John Potter, of Colorado Springs, Col. 


-_~ ~~ oe 
Synthesis of Indigo-carmine, 


Heymann has succeeded iu effecting the synthesis of 
indigo-carmine, the disulpho acid of indigo, by acting 
upon phenyl-glycocoll with fuming sulphuricacid. If, 
for example, phenyl-glycocoll be mixed in a test tube 
with ten to twenty times its mass of faming sulphuric 
acid containing 20 to 25 per cent of sulphuric oxide, 
and gently warmed, it dissolves with a yellow color, 
evolving sulphurous oxide gas. On pouring the solu- 
tion upon ice, it rapidly assumes the greenish-blue 
color of indigo-carmine. For its production the follow- 
ing method gives the best results : One part of phenyl- 
glycocoll is mixed with 10 to 20 parts of sand and then 
introduced into twenty times its mass of fuming sul- 
phuric acid, warmed to 20° or 25°, containing 80 per 
cent sulphuric oxide; the temperature not being 
allowed to rise above 30°. The glycocoll goes easily 
into solution with a yellow color, which at once, with 
evolution of sulphurous oxide, passes into the deep-blue 
color of the indigo solution. To remove the concen- 
trated acid, the mass is dilated with sulphuric acid of 
66° B. The coloring matter is isolated by farther dilu- 
tion with ice and the addition of salt. As so prepared 
the product is completely pure indigo-carmine. The 
colors obtained in dyeing with it far exceed ,in bril- 
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liancy those obtained from the best varieties of com- | duce as much coloring matter as ten or twelve pounds 


mercial indigo. 


Its identity with the natural product | of kermes. 


Cochineal has supplanted kermes, aud the 


was established by means of its chemical reactions, | latter is now only cultivated by the poorer inhabi- 


by dyeing tests, and by spectroscopic exawination. 
The yield is about 60 per cent of the glycocoll taken. 
—Ber. Berl. Chem. Ges., Amer. Jour. 
——_—_——___——+@ + 
The Kermes (Coccus tlicis), 


From the earliest ages this insect has been employed | called the scarlet grain of Poland. 


to impart a scarlet color to cloth. It was known to 
the Phenicians under the name of Tola and to the Ara- 
bians and Persians as Kermes or Alkermes (Al signify- 
ing the, as inthe Arabian words Alchemy, Alkali), 
Dioscorides calls it kokkos, and Pliny coccum and 
granum. In the middle ages it received the epithet 
Vermiculatum, or “little worm,” from its having been 
supposed that the insect was produced from a worw. 
From these denominations have come the Latin coc 
cineus, the French cramoisi and vermeil, and our own 
words crimson and vermilion. The Coccus ilicis. or 
kermnes, is found in great numbers in India and Per- 
sia, attaching itself to the leaves of a small oak, the 
kermes oak (Quercus coccifera), a low bushy shrub with 
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evergreen spinous leaves, resembling holly. The ker- 
mes is also found in the southern countries of Europe 
and in the south of France. In parts of Spain, the 
kermes oak grows in great profusion, as on the sides 
of the Sierra Morena. Many of the inhabitants of 
Marcia gain a )ivelihood by collecting kermes. This 


tants of the countries in which it abounds, 
in India and Persia, and the peasautry of Southern 
Europe. 


especially 


Another species of kermes (Coceus poionicus) is very 
plentiful in Poland and Russia, and is sometimes 
Before the advent 
of cochineal, this insect formed a considerable branch 
of commerce. In the neighborhood of Paris, and in 
many parts of England, the C. polonicus is found upon 
the roots of the perennial knawel (Sceleranthus peren 
nis), a plant not uncommon in Norfolk and Suffolk. 
The color which it furnishes is nearly as fine as that 
of cochineal, and capable of giving the same variety 
of tints. The insect was formerly collected in the 
Ukraine, Lithuania, etc., and though still employed 
by the Turks and Armenians for dyeing wool, silk, and 
hair, but especially for staining the nails of Turkish 
women, it is rarely used in Europe except by the 
Polish peasantry. 

The sawe way be said of other species which the 
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A "HELPER ON THE PIKE'S PEAK RAILROAD. 


cochineal has eclipsed, such as the coceus, found upon 
the roots of Poterium sanguisorbis, an insect formerly 
used by the Moors for dyeing silk and wool a rose 
color ; and the C. wva-ursi, which, together with alum, 
dyes crimson. 

All these species owe their coloring property to a 





work is for the most part done by women, who scrape 
the insects from the tree with their nails, which they 
allow to grow long on purpose. 

The insect attaches itself to the young shoots of the 
shrub; the female affixing itself and remaining immov- 
able, till after having reached its full size, about that 
of a pea, which it wuch resembles, it deposits its eggs 
and dies. It is gathered before the eggs are hatched, 
thrown into vinegar and then dried in the sun or in an 
oven. It has been, from time immemorial, used todye 
cloth, and is supposed to have been the substance em- 
ployed in dyeing the curtains of the Jewish taberna- 
ele. As the color which it yielded was more beautiful 
than thecelebrated Phawnician dye, it may have con- 
tributed to put an end to the monopoly of the Phe- 
nician dyers. 

The kermes yields a brownish red color, which alum 
turns a blood red tint. Dr. Bancroft showed that 
when a solution of tin is used with kermes dye, as with 
cochineal, the kermes is capable of giving a scarlet 
color quite as brilliant as that which cochineal pro- 
duces, and to all appearance more permanent. But 





principle called carmine.—G. H. Cope in Science-Gos- 
_ ———_—__—_—__>+ 0 +o 
Locusts in Denver, 

Our Colorado correspondent, writing from Denver, 
July 29th, says: “‘ The city last night was full of grass 
hoppers, or rather Rocky Mountain locasts. Their 
stay was brief. They were apparently hastening in a 
bee line for the grass on the streets of Omaha. They 
came in immense swarins from the west, passing on 
toward Kunsas and Nebraska, a few thousands only 
spending the evening here for rest and recreation.” 
They are supposed to breed beyond the range west 
of the city, and were driven across by the violent but 
brief storm. So abundant were ‘they that the radi- 
ance of many of the electric lights was perceptibly 
obscured and many of the sidewalks were made slip- 
pery. The last visitation of grasshoppers to Denver 
occurred in 1874, 

————____ —> + 0 +. 
Inpia ink is made from fine lampblack compacted 
and cemented with glue. The finest black is derived 





on the other hand, one pound of cochineal will pro- 





from pork fat. The glue is made from baffaio hide. 
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Lac ((Cocows lacea). 

This insect, like its congener the cochineal insect, 
belongs*to the order Hemiptera. Its habits and econo- 
my are nearly identical with it. When a colony of 
several maies and females select a branch of a tree for 
their home, they puncture it, and a milky exudation 
follows, in which they are soon entombed, and which 
furnishes them with both food and shelter. It forms 
irregular dark-colored, resinous masses on the twigs of 
the trees which it surrounds, and which is gradually 
added to until they are sometimes nearly an inch in 
diameter. To each male insect it has been computed 
there are not less than 5,000 females, the males being 
twice as large as the females. 

The trees most usually affected are the Ficus In- 
dica and F. religiosa, which both abound in a milky 
juice. When the season arrives the natives collect the 
encrusted twigs, which in this state are known com- 
mercially as “‘stick-lac.” It contains about seven per 
cent of resin and one-twentieth part of coloring matter 
To separate the sticks, coloring, and other foreign mat- 
ter, the stick-lac is placed in large vats of hot water, 
which melts the resin and thus liberates all impurities. 
It is then taken out and put in oblong bags of cotton, 
and a wap standing at each end of the bag holds it 
over a charcoal fire. By this plan the resin is liquefied 
and drops through and falis on to the smooth stems of 
the banyan tree, placed purposely to catch it. This 
flattens it out into thin plates, and it is then known to 
usas shell-lac. If the coloring matter has not been 
well washed out, the resin is left of a very dark color. 
Thus we find in the lac market, orange, garnet, and 
liver varieties, that which most nearly approaches to 
a light brown color being the best. 

When separated from impurities, pulverized, and the 
major portion of coloring matter removed, it is known 
as ‘* seed-lac.” 


softened is rich ina coloring matter akin to that of 
cochineal, so that when strained and evaporated, a 
beautifal purple residue is left. Cut into cakes this 
forms another important article of commerce, viz., 
“lac dye.” 

Shell-lac is soluble in anhydrous alcohol, ether, fat, 
and volatile oils. In the alcoholic solution it forms a 
fine varnish. 

Hydrochloric and acetic acids also dissolve it. It is 
necessary sometimes to bleach it, for the manufacture 
of colorless varnishes, sealing wax, etc. This is effected 
by dissolving in caustic potash, and passing chlorine 
gas through the solution. It can then be pulled and 
twisted into sticks. Seed-lac is much more soluble in 
alcohol than shell-lac. Lac dye is soluble in sulphuric 
and hydrochloric acids. The mordant for use in dye- 
ing is generally bi-tartrate of potass and protochloride 
of tin. 

The chief use of lac is for the manufacture of varn- 
ishes and sealing wax. The differently tinted sealing 
waxes are produced by adding vermilion for red, ivory 
black for black, and verditer for blue (sometimes smalt 
is used). Fora white wax, the lac is simply bleached 
as before mentioned. 

To obtain the fine golden color sometimes seen, 
powdered yellow mica is incorporated with it. Shell- 
lac is imported from Assam, Siam, and an inferior 
quality from Bengal. 

Pegu ‘stick-lae is exceedingly dark, and therefore 
not fitted for the finer uses of lac ; but the finest lac, of 
a very light sherry color, comes from Cicar. 

We receive something like 1,000,000 pounds annually, 





but a large portion of this is again exported to Ger- 
many, Italy, and other foreign countries. 

After the first melting of the lac it is usually more 
tenacious than after subsequent meltings, which tend 
to make it hardand brittle. Theancient Chinese were 
well aware of this property, as is evinced in some of 


which have had athin coating of lac, and while soft 
and plastic, had been moulded into various beautiful 
forms. Some of these works of art fetch considerable 
prices.—H. Durrant, in Science-Gossip. : 
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Improvements in Water Gas, 
BY J.C, REISSIG, LA PLATA, AND J. LANDIN, STOCKHOLM, SWEDEN. 

When steam is passed through incandescent carbon- 
aceous fuel maintained at 550°—750° C., a gas is pro- 
duced which consists mainly of hydrogen and carbonic 
acid, with only small quantities of carbonic oxide. 
When the fuel is maintained at a higher temperature, 
the proportion of carbonic oxide increases until, at a 
temperature of 1,000°, the resulting gas consists of a 
mixture of about 40 per cent of carbonic oxide and 50 
per cent of hydrogen, with only about 5 per cent of 
carbonic acid. This is known as water gas, and its use 
is often objected to on account of the poisonous pro- 
perties of the carbonic oxide contained. 

The main object of this invention is to produce a gas 
containing but little carbonic oxide, and to increase its 
calorific power by removing the carbonic acid from the 
combustible gases. The process consists in passing 
steam (preferably superheated) or water through fuel 
contained in externally heated retorts, or in water gas 
generators, maintained at 550°—750° C. The resulting 
gas, consisting of hydrogen and carbonic acid, in the 
proportion of 2 to 1, is cooled and freed from sulphur 
impurities in the usual way. It is then passed through 
an absorbing apparatus containing carbonates of alkali 
or alkaline earths, preferably solutions of sodium car- 
bonate (soda) or potassium carbonate (potash). These 
substances readily absorb (especiaily under pressure) 
the carbonic acid, forming bicarbonates, from which 
the carbonic acid is easily removed by the action of a 
moderate vacuum, especially if aided by heat. The 
remaining gas consists principally of hydrogen, and is 
ready for use, while the solutions are again available 








Sometimes it is melted up and made into small 
In this state it is known as “ lump-lac.” 


cakes, 
water which remains behind after the 


The 
lac has been 





their works of art, which remain perfect to this day. 
They are usually smal) boxes, either in wood or metal, 


etc. 





for unlimited repetition of the absorbing operations, 














RECENTLY PATENTED INVENTIONS. 
Engineering. 

Ene@Ink Cross HEAD. — William 8. 
Hughes, New York City. This cross head is made in 
two sections with aligning tapering bores and dia- 
metrical channels, the piston rod having one end 
tapered to enter the bore and having annular ribe to 
enter the channe!s in the walle of the bores, with other 
novel featares, whereby the rod may be attached with- 
out threading it, or employing a key, cotter, or similar 
device. The cross head is so united with the piston 
that a secare connection ie effected, and the piston 
rotated to another position without altering the distance 
from the ceuter of the cross head to the face of the 
piston, the cross head aud piston being quickly and 
conveniently disconnected when desired without injury 
to either. 

GAUGE FOR ALIGNING ENGINES. — 
George J. Hant and Thomas F. McKechnie, New West- 
minster, Canada, This invention provides for adjust 
able heade with central! openings adapted to be secured 
in the ends of the bore of the cylinder, in connection 
with a cord holder adapted to be vertically or laterally 
adjasted to bring it in line with the central openings of 
the heads. The device is especially designed for use in 
assembling the parte of an engine to bring them in 
proper alignment, readily locating in the proper place 
siso the bearings for the main driving shaft and the 
slides for the croes head, without going through the 
tedious processes now ordinarily followed. 





Mechanical Appliances. 


LATHE ATTACHMENT. — Martin L. 
Weeks, Yantic, Conn. This invention relates to at- 
tachments to facilitate cutting threads on smal! pipes, 
rode, ete., and deing miscelianeous work of this kind, 
providing therefor a die holder comprising a flanged 
pipe with a chambered bead at the end opposite the 
flange and « perforated plate or cover for the chamber, 
the cover having an inner marcina! flange and a central 
socket. The pipe holder has a base resting on the 
lathe bed and a perforated disk pivoted on the bese, 
with means for rigidly securing it thereto. It is a 
simple device, readily manipulated, to firmly hold dif- 
ferent sizes of dies and adjastably hold different sizes 
of pipes and rods in poeition to be cut by the dies. 

Puscna. — Francis N. Simmonds, San 
Fraocieco, Cal. This is a punch for ose on iron, steel, 
etc.. and having a removable face. The body of the 
pouch has a shank on which the face is fitted and 
fastened by a bolt having a pormted head extending 
centrally from the face. The bolt extends nearly 
through the shank, ‘ts rear end being engaged by note 
in a recess in the rear end of the shank, and in opera- 
tion ite pointed front end firet enters the material to be 
panched before the catting edge of the face comes in 
contact therewith. The face of the punch can thus be 
readily renewed when worn ont or injured. 

Beir STRETCHER. — Claude Darst, 
Pomeroy, Ohio. This is a device capable of ready ap- 
plication to large or email) belte to draw their ends to- 
gether to give the desired tension, and to permit the 
workman to conveniently lace or otherwise fasten to- 
gether the ends. Combined with «et of toggle levers 
formed with clamping arme to clamp the belt at each 
end are seta of connected nuts on which the toggle 
levers are pivoted, ecrew rods having right and left 
band threads engaging the nutes to move the sets of 
tokxle levers toward and from each other, and to open 
or close the clamping arms. The ecrew rods are tarned 
by a saltatle mechaniem actuated by « hand lever. 

Ore WasHiIne Jieeer. — Thomas 





simple and darable construction, designed to com- 
pletely separate the ore from the tailings. It com- 
prises a main frame, and a vertically reciprocating jig- 
ging frame with an endless belt passing over it and 
came for raising and suddenly dropping it, with suit- 
able water and ore eupply connections, the belt and 
jigging frame being highest at the discharge end and 
also inclined laterally. 


Wave Force Device.—William Mul- 
holland, Los Angeles, Cal. This is a mechanism 
whereby the reciprocal movement of waves of water is 
demgned to be converted into rotary motion for the 
purpose of supplying power. A gallows frame on a 
wharf supports a walking beam in vibrating position, 
and there is a flexible connection between the end of 
the beam and a float in the water, the inner end of the 
beam being connected by a rope with a grooved pulley 
on the cross shaft of a tilting frame supporting friction 
drums, the latter contacting with friction wheels. A 
namber of these devices may be arranged in series and 
connected to one shaft to utilize power obtained as the 
result of wave force and gravity. 


SPINNING FRAME LUBRICATOR.—Jose 
Alberto McDowell-Guajardo, Saltillo, Mexico, This is 
a device for lubricating the top rolls of spinning, siub- 
bing, or similar frames, and is designed to economize 
labor and the material used as a lubricant. It is a 
trundling or rolling lubricator, capable of manipulation 
by hand, and composed of a 1 oil chamber and 
parallel circular series of radially arranged main lubri- 
cating tubes extending therefrom, the tubee in each 
series being arranged at equa! distances apart. If the 
oil chamber is of sufficient size and the tubes are suit- 
ably connected, there will be no soiling of the main 
body portions of the top rolls with the lubricant, 


StitcHine Horsk. — Henry J. Els- 
kamp, Leadville, Col. This is a horse more especially 
adapted for use in harness making, and is designed to 
hold large pieces of leather in position while they are 
being stitched. The device comprises a seat on which 
is secured a clamp, while levers pivoted on opposite 
sides of the seat have their upper ends arranged to 
prese against the clamp, toggle levers operated by a 
treadle mechanism connecting the lower ends of the 
main levers, The treadle lever is pivoted in the frame 
of the seat, and may be locked to hold the jaws of 
the clamp firmly on the leather, the levers pressing 
evenly upon both sides of the clamp. 








Agricultural, 


WInpDROWER. — Frank L. Boals, 
Manefield, Ohio. This machine is designed to te simple 
and inexpensive in construction, and easy to operate, in 
raking or gathering hay or straw into a windrow. 
Supporting wheels are independently journaled on the 
main frame, which carries horizontally-revolving rake 
frames provided with radial arms carrying sweeping 
teeth, the arms and teeth enccessively engaging and 
sweeping the hay toward each other and then rising 
from contact with it, the mechanism for revolving the 
rakes being operated by the forward movement of the 
machine, 


Miscellaneous, 


THEATRICAL STAGE MECHANISM. — 
Elmer E. Vance, Colambus, Ohio. This invention 
provides an apparatus to exhibit an effect on the stage 
to represent a locomotive and a train of cars, while the 
apparatos can be folded and packed in a emall com- 
pass. Wooden uprights are provided with drums and 
pulleys for snpporting and driving an endless cable, the 
aprighte being braced to withstand tension of the 





Rowe, Ketcham, Idabo. This le an ore washer of 


cable, and s folding scene representing a locomotive 





and a train of cars is supported by one strand of the 
endiess cable and drawn forward by the other strand. 
The head light, escaping steam, and sparks from the 
smoke stack are represented by suitable fireworks. 


Music HoLpER. — William F. Shaw, 
Yarmouth, Nova Scotia, Canada. This device com- 
prises a support or shelf having a recess in its rear side 
and asiot in its front face, a lever pivoted in the recess 
projecting through the slot, while two transverse rods 
having cranks connect the lever at opposite sides of its 
pivot with the inner cranks of the rods, spring fingers 
being mounted on their outer cranks. The device is 
adapted for almost instant adjustment to allow or 
prevent the turning of leaves of music, at the will of 
the performer, and is convenient for use ata table as 
well as on a piano or organ, while it may be employed 
as an ease! for supporting pictures, etc. 


Ick CREAM FREEZER. — Frederic B. 
Cochran, New York City. This invention relates to 
freezers in which a cylinder holding the freezing com- 
pound is revolved in the material to be frozen, forming 
the subject of a previous patent by the same inventor, 
and provides a simple means for changing the height of 
the cylinder so that it will project the right distance in 
the material beneath. The ends of the cylinder pro- 
trude through the slots of a casing in which are pivoted 
levers supporting the cylinder, means being provided 
for fixing the position of the levers, while one of the 
ends of the cylinder is provided with a crank. 


Stop BEAD FOR WINDows. — Walter 
Braner and Edward W. Knemeyer, Fort Madison, 
Iowa. With a window frame having vertical grooves 
at opposite sides of its middie bead are combined 
tubular rectangular metallic stop beads entering the 
grooves, there being weights in the beade and puileys 
at their upper ends, with the sashes and cords passing 
therefrom over the pulleys to the weights. This stop 
bead is designed to take the place of ordinary wooden 
beads, and its construction is such that it may be ap- 
plied to old window frames as well as new, and will 
form convenient receptacles to carry the window 
weights. 


CABINET FoLpiIne BrEp. — Arthur A. 
Zimmerman, New York City. This invention provides 
a novel construction in which the entire bed accom- 
paniments, when in closed adjustment, will present an 
ornamental exterior. It contains means for adjustably 
counterbalancing the weight of the couch ,..tion and 
ite belongings, and auxiliary devices are embodied, 
partly automatic in their adjustment, which, when the 
bed is lowered, assume positions at the side of the bed, 
to afford the usual toilet facilities. The bed complete 
may be readily taken to pieces for transportation to 
the place where it is to be eet up for ure, the facility 
with which this is effected being one of the prominent 
advantageous features of the construction. 


VEHICLE REACH CouUPLING. — George 
E. Macy, Orlando, Florida. A detachable or adjust- 
able slidable connection is provided by this invention, 
which dispenses with the usual front hounds and slide 
bars, also the usual sand bolster, thereby simplifying 
the construction of a wagon. A slidable bar, adjust- 
able along the reach, has a fork at its front end to re- 
ceive the front axle and bolster, which are united with 
it by the king bolt, and the bar has band-like clipe 
through which the reach passes, independent locking 
means being provided for securing the bar and reach 
together. The device may be used on either one or two 
horse wagons, but ts especially designed for one horse 
wagons for farm use. 


CouPLING FOR SLEIGHS. — Richard 
Eccles, Aubarn, N.Y. This is a strong and simple 
thill coupling to which the thills of a sleigh may be 





easily attached, and is aleo adapted to form a support 
for the shifting bar, that the thillse may be easily 
changed from the bar to the coupling. It consists of 
a vertically apertured bar having transverse apertures 
and spaced ears, each extended to form a brace, 
one curved upwardly and the other downwardly. This 
coupling facilitates the shifting of the thills when 
desired to allow the horse to follow a well beaten path 
and the sleigh to follow the track. 


INcUBATOR. — Frank C. Beardsley, 
Billerica, Mass. This invention provides an improved 
construction in which heat and movsture are designed 
to be effectively and equally distributed to insure a 
safe development of the embryos. The heating cham- 
ber has a metallic bottom and is arranged over a hatch- 
ing chamber containing trays, the heating chamber 
being heated by a pipe discharging into it, while below 
the trays are arranged moisture boxes into each of 
which extends a pipe connected with the outer air, the 
inflow of which is regulated by a damper. The tem- 
peratare is regulated by means of a thermometer ar- 
ranged upon the free end of a lever, which is actuated 
by the expansion and contraction of the mercury. 


ORANGE S1zER.—John J. McClendon, 
Leesburg, Florida. This is a machine for separating 
oranges into grades of different sizes, aud consisis of a 
rotary feed table having pockets with gates at their 
bottoms, which are gradually opened by one or more 
came as the table revolves. The oranges are dropped 
through the gates into compartments for the different 
sizes, the extent of horizontal travel on the table and 
of the opening of the gates being so rejated that the 
different sizes are dropped at different points in the 
travel of the table, the smaller oranges first and the 
larger ones successively in the order of their size, 


HITCHING Post.—Lafayette B. Hop- 
kins, Council Grove, Kansas, Thies is an attachment 
for application to ordinary poste, providing for the 
ready hitching and unhitching of horses and operating 
to take up the slack, so that the horse cannot get his 
foot over the hitching strap. A welght box or casing 
is attached to the post by lugs or ears, and in the top of 
the casing is journaled a pulley to guide the hitching 
chain above the top of the post, the chain passing over 
the pailey and being connected at its inner end with a 
weight which slides vertically in the box. 


GAME TABLE. — John P. W. Patillo, 
Greenville, Texas. This invention relates to parlor 
billiards, providing therefor a table on one end of 
which is an upright casing in which is arranged a series 
of vertical levers, each carrying at its lower end a bal! 
touching neither the rail nor the floorof thetable. The 
levers are so connected within the casing that on one ot 
the balls at their lower ends being struck by a ball on 
the table, according to such ‘ules as may be made for 
the play, a card containing a picture or numeral will 
be made to appear at one of several openings at the top 
part of the casing, the game admitting of many varia- 
tions according to number and positions of balls played 
etc. 

Toy Bow.ine ALLEY. — John R. 
Pettit, New York City. This is a miniature device 
adapted to mechanically project the ball toward the 
pins when the latter are arranged after the usual style 
in playing, and means are also provided for stopping 
a ball sent to the projecting mechanism before the pins 
are set up or the projector adjusted. A gum band spring 
slides the pusher bar forward as it is released by a 
latch plate engaging a trigger rod. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper, 
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“| wish to buy second hand lathos, planers, drilis, shap- 
ers, engines, boilers, and machinery. Must be in good 
order. Will pay cash. W. P. Davis, Rochester, N. Y. 
Acme engine, 1to5H.P. See adv. next issue. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Ex ders. R. Dudg %& Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal 8ts., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 300. 

Wanted—A first class draughts..an and machine de- 
signer with experience. Address C. N. J., box 773, New 
York. 

Inventive man, with experience in chemistry and en- 
gineering, wants position. Reputation, box 773, New 
York. 

Wanted—* Agency” for Pacific coast. Some good 
specialty. Burt, Ramsay & Co., 208 Sutter St., San Fran- 
ciseo, Cal. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 2% to % Rodney St., Brooklyn, N. Y. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 

Sheet Rubber Packing, 1-16, 3-32, \%, 316, and \ inch 
thick, 7 cents per pound. Al! kinds of rubber goods at 
low prices. John W. Buckley, 156 South St., New York. 


_ Position as superintendent or manager in a mfg. es- 
tablishment; varied practical experience in important 
positions; fully up in duplicate mfg. and modern prac- 
tice. “C.,” box 773, New York. 


For Sale—Two hydraulic presses and pumps, one 2,300 
tons capacity, the other 1,000 tons. Estimated weight of 
the first 40 tons and of the second 27 tons. Have had but 
trifling usage. Full description and low prices upon ap- 
plication. Address 8. C. Forsaith Machine Co., machin- 
ists and general machinery dealers, Manchester, N. H. 

{# Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co,, 361 Broadway, 
New York. Free on application. 
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(83314) Experimenter asks how the ex- 
plosive used for priming cartridges is made and how 
applied. A. It1s made by dissolving 1 part mercury 
in 12 parts nitric acid, and mixing the product with an 
equal quantity of alcohol. The liquid is heated tocom- 
plete the reaction, is cooled, and the fulminate sepa- 
rates. It may be purified by recrystallization. In use 
it is mixed wijh sulphur and potaseiuni chlorate or ni- 
trate, and the mixture is secured in place by a drop of 
varnish. 


(8315) G. A. W. writes: I have a de 
posit of kaolin which shows the following analysis : 


ee eesssceccoeesese 11°35 
TDS nie < ahediaie oedtbbtes eighbaeessacimebe 46°60 
SI. on kins cv cup cctheatdenaaeneien 39°30 
I aiisitanchecesssghbsdansénetense 304 


T also have a deposit of marl which shows by analysis 
62 per cent carbonate of lime, and am informed that a 
combination of the two will make a superior cement. 
Will you please inform me how this can be done. A. 
The only way to make a cement such as you describe is 
to grind together proper proportions of your materials, 
make intolumps with water, dry and burn in a kiln. 
You may experiment on these lines, using an ordinary 
fire. The result is doubtful. 


(3316) H. N. Van T. asks for a recipe for 
making automatic shading pen ink of various colors. 
I wish an ink of brilliancy, drying rapidly, and water- 
proof. Also a recipe for adhesive ink, used in making 
gold, metallic and other iettering. A. The general 
basis of such inks is a solution of gum arabic, This is 
not waterproof. An approximately waterproof body is 
given by a solution of ehellac in borax water. An alco- 
holic solution of shellac may be used which will be 
quite waterproof if otherwise satisfactory. Color with 
aniline colors or diamond dyes. 


(8317) G. 8. asks: What process shall I 
have to put cow's horns through, to soften, so that 
I can twist them in various shapes ? A, Boil the horns 
in soda or potash lye until soft. The horn will be brit- 
tle when pressed or moulded. Or try simple boiling 
water, 

(3318) G. E. B. asks for a recipe to make 
what they call chalk engraving plates, that is the white 
compound that is on the steel plate, A. See our Sup- 
PLEMENT, No. 790. 

(8319) W. T. V.—The bright metallic 
particies in the sample sent are iron pyrites of no value. 
We see no indications of copper pyrites. 

(3820) F. J. K. and M. J. M. ask how 
horn workers soften horn so that it can be made into 
different shapes, A, The safest way is to use boiling 
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water, The moulds, if of iron, may be heated also by 
immersion in the same water, See query 3317. 


(3821) G. J. H. asks how much a cubic 
foot of gold will weigh, avoirdupois weight. A. About 
1209 pounds, It varies slightly, according to the treat- 
ment it bas received, whether it is rolled or not, etc. 


(3322) ** Die Germania” asks for a goo 
receipt for making printers’ roller composition. A, 
Good proportions are ] pound glue to 1 pint of molasses, 
Soak the glue in water for 24 hours, then melt with the 

and cast in a mould previously oiled with 
olive oil. 


(3823) W. C. P. writes: I notice in your 
issue of this date, page 73, the description of a static 
electromotor devised by Mr. Wimshurst. Is not this 
motor the same in action as the rotating glass globe with 
strips of tin foil on it, which, if I remember aright, Mr. 
George M. Hopkins described several years ago in his 
series of experiment with the Holtz machive, as pub- 
lished in the Scizntiric AMERICAN? A. It seems to 
involve the same principle, 


(3324) M. M. A. asks: Is there any way 
of patching rubber goods, snch as hot water bags, etc.? 
If so, can you tell me what cement will do it or how to 
make it, one that will resist the action of hot water? A. 
The only effectual way to do this is to use a benzole or 
other solution of India rubber, apply to the surfaces 
and join, and then vulcanize, by Parke’s cold process 
or otherwise, For general treatment of India rubber 
we refer you to * Rubber Hand Stampe and the Manipu- 
lation of India Rubber,” $1 by mail. No good cement 
for vulcanized rubber has yet been discovered. 


(3325) E. 8. desires to learn from Notes 
and Queries what application to the haman flesh would 
have a tendency to enlarge or extend the same, so as to 
make that part appear fat, or, what will hold a swell- 
ing created under the vacuum process permanently. 
A. Try vigorous massage. 

(3326) C. M. asks for a composition for 
lining casks and like vessels, stoppers for bottles, etc.— 
For vessels and stoppers used for beers and alex, the 
compound not affecting or being affected by acids or 
other chemicals contained in those liquors. A. The in- 
gredients are as follows, the powdered pipe clay being 
omitted if the composition is not to be used for mould- 
ing stoppers: Shellac 444 pounds, resin 144 pounds, 
wood carbon 4 pounds, powdered clay 4 pounds, palm 
wax 44 pound. These ingredients are agitated with 144 
gallons of methylated spirit, which “ amalgamates all of 
them into a compound.”” Without the clay the com- 
pound is semi-liquid, and can be run or brushed over 
the surface to be coated, and allowed to dry. 


(3327) D. D.—Waterproofing composi- 
tion for stone, bricks, plaster and cement surfaces.— 
One pound of “ gum dammar” is dissolved in 1 gallon 
of hot turpentine or hot mineral spirit, and 2 pounds of 
paraffin wax added. The paraffin dissolves, and the 
composition when cold can be brashed on to the sur- 
face to be waterproofed. Dirty surfaces should be first 
cleansed, The compound is kept in jars carefully 
corked. 


(3328) M. T.—For furniture polish.— 
Mix together in or about the proportions given; Lin- 
seed oil 1 gallon, butter of antimony from \ to 1 pint, 
as desired, spirits of wine 44 pint, white vinegar 1 quart, 
gum cassia, a few ounces, 


(3329) M. 8. K. writes: Southern elec- 
trical workers seem to be scarce, so I will give you my 
experience in this direction. I have constructed several 
induction coils of different sizes, among them the one 
described in one of your SurrLEMENTs, but deviated 
from instructions by using only eight ounces of No. 35 
cotton-covered wire wound in two sections, insulating 
each layer with three thicknesses of tea paper; sparks 
realized are nearly half inch in length, without con- 
densers, using three small bichromate cells. Have made 
telephone and microphone described in ** Experimental 
Science; they work admirably. I am now making a 
Blake transmitter. I have also constructed batteries, 
bells and galvanometers of my own design, and con- 
template making simple electric motors, as soon as I 
can get the material, 


(3330) A. W. B. asks (1) for prices of 
the metals named. 


A. Vanadium ......... setiansta $9,979 per Ib. avds, 
Zirconium. .......+++ mea: Ge * °F 
Bl inietencenes ceee-sses ars © 
in caves+oce Pee = =—k 
news ncaséntnedess ss a7? « 


2. Can you refer me to any work on the production of 
these metals ? A. You will find the subject treated in 
manuals of chemistry. 3. What is the hardest known 
metal? A. Manganese is the hardest of twenty promi- 
nent metals, according to Bottone, 


(8331) B. Y. 8. asks : If beeswax is dis- 
solved in spirite tarpentine to the consistency of thick 
cream, how shall I color it white, also brown ? A. White 
can only be produced by a solid pigment, such as 
Chinese white. You should start with bleached wax 
and the lightest colored turpentine. For brown use 
barnt sienna or prepare an aniline color by solution in 
water or alcohol and precipitation with a solution of 
soap. 

(3832) W. P. B. writes: Will you kindly 
inform me through your paper if there is an artificial 
stone that will answer for poste and how it can be 
made, A. Best Portland cement 1 part, clean sharp 
sand 2 parts) Make a thick mortar, mix well, dump 
into a wooden box of the intended form of your post. 
The cement will be sufficiently hardened for removal 
from the box in twenty-four hours, To facilitate re- 
moval the box might be made of four separate pieces 
or staves temporarily held together with iron hoops. 

(3333) G. H. I. writes: Will you please 
state what is the best gum to use on envelopes? A. 
First quality gum arabic is the best. 

(3384) E. M. W. asks: 1. How can I re- 


move rust from tin,say a tin pan used to hold copy 
cloths for copying letters? A. The rust cannot os, 





permanently removed; the pan can be japanned, or 


what is better, have a tinned copper pan made, which 
will last years. 2, How can! prepare and apply copy- 
ing ink to dried-out typewriter ribbons, either blue or 
green? A. Typewriter ink is described in the Scrzn- 
TiFtc AMERICAN, No. 21, vol. 59, query 15; No. 12, vol. 
58; No.7, vol. 56; query 22, No.8, vol. 56, 


(3335) G. W. O. asks: What date did 
the 19th century commence, and what time will it ex- 
pire? A. It began January 1, 1801, and will end De- 
cember 31, 1900. 

(8336) T. G. D. asks: In which number 
of your paper will [ find the explanation of firing a 
cannon ball from a moving train? A. No explanation 
should be needed. The motion received by the cannon 
ball is composed of the motion of the train and of the 
motion imparted by the firing, and may be graphically 
obtained by the parallelogram of forces, 


(3337) M. M. W. asks: 1. In what ways 
and for what reasons does Siemens producer gas differ 
from ordinary coal gas used for lighting purposes? A. 
Producer gas is made by incomplete combustion com- 
bined with distillation of the fuel and at the same time 
by decomposition of water by the hot fuel. It is charac- 
terized by the presence of large quantities of nitrogen 
from the air, and carbonic oxide. Coal gas is made by 
distillation in a closed retort of bitaminous coal, con- 
tains very little nitrogen, only a few per cents of car- 
bonic oxide, and the rest is hydrogen and hydrocarbons 
principally, 2. What substances are used for lighting | ¢ 
by incandescence ? A. Oxides of the earths, magnesia, 
limes, zirconia, and others. Some become luminescent 
at lower temperatures than others, and so far are desira- 
ble. Some deteriorate more rapidly than others, which 
isa bad feature. Many mixtures have been experi- 
mented with. 3. How may coal gas be made to give a 
non-luminous flame ? A. By mixing air with it before 
combustion, ae in the Bunsen burner, 4. Why is it 
that ammonia is found in the products of combustion of 
carbonaceous fuel ? By what means is it extracted and 
obtained in a form suitable for use in the arts? A. 
Because the fuel contains nitrogen already combined 
with carbon and hydrogen. On distilling coal ammonia 
is evolved, and is washed out with water, whence it is 
extracted by heating, first alone and afterward with 
lime, The ammoniacal gas evolved is collected in di- 
lute sulphuric acid, whence ammonium sulphate is pro- 
daced by evaporation. 5. In what way, and why, does 
coal belonging to different geological periods differ ? 
A. No very good answer can be given. The coal of 
the older periods is apt to be more thoroughly com- 
pacted and altered than the recent coals and lignites. 
The latter are nearer in character to the wood and vege- 
table matter from which all were originaliy formed. 


(8338) E. J. M. asks: What is the lifting 
power of gas? If a cylinder, 20 feet long, 10 feet in 
diameter (made of steel strong enough to hold), with a 
pressure of 200 pounds per square inch, what would 


a vacuum could be made in the same cylinder, would 
the liftiug power be greater or less ? Also, how much ? 
A. The more gas is compressed above the atmospheric 
pressure, the less will it lift. At 200 pounds to the 
square inch, hydrogen would be almost as heavy as air, 
and ordinary coal gas would be about six times as 
heavy, so that the cylinder would fall more rapidly than 
if filled only with air. Pure hydrogen will lift about 70 
pounds to the thousand feet, coal gas about 40 pounds. 
A vacuum will have slightly greater lifting power than 
hydrogen, about 5 pounds more to the thousand cubic 
feet. 

(8339) W. L. V. writes: 1. I have a fine 
film negative which has some small red spots on it. I 
think that they are silver stains, caused by printing on 
dampalbumen paper. If such, what will remove them? 
A. Probably they are silver stains. J. V. Drake gives 
the following directions to remove: Soak the film 
for five minutes in clean water, meanwhile make a 
solution of iodide of potassium, 20 grains to an ounce 
of water. Immerse the film in this for ten minutes. 
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If it is an ojd stain, immerse for half an hour. Dissolve 
half a drachm of cyanide of potassium in one ounce of 
water. Immerse the film in this and rub the stains with 
a tuft of absorbent cotton until they disappear. If the 
stains are very old, make the solutions stronger and im- 
merse for longer time. 2 Give a formula for redac- 
ing negatives locally. A. To reduce negatives locally 
dissolve 10 grains of hyposulphite of soda and 5 grains 
of ved prussiate of potash in one ounce of water. Ap- 
ply to spot with camel's hair brush, 


(3340) F. W. 8. writes: 1. In your issue 
of August 22 is not the answer to query 3282 a mistake ? 
I have figures which show the fusing point of pla- 
tinam at from 3900° to 4000° Fah. A. The figures are 
erroneous. It should read 3800° Fah., instead of 3080° 
Fah. Such temperatures are only approximate. 2. What 
is the highest degree Fah. which can be obtained with 





ordinary gas blowpipe ? A. 6000° to 6800° Fah. 
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sn, 40 Spinning machines, tension device for endless 













It is 
hes! ~ 
it is 


J any ki 





or 


USE ADAMANT WALL PLASTER 


and disease germs. 
-" few hours. 


Hard, Denee, and Ad- 
*. Does not check or fack, 
mpervious to wind, water, 
it dries in a 
It can be applied in 
nd of weather, It is in gene 


eral use. Licenses wranted for the 
mixing,using, and selling. 





6655 bands of, A. C. Dakin aes | 
45,355 | Spoke tenons, machine for turning, J. M. ‘Sher- 0 E. Genesee St.. 
man ees 
{8467 | Spoons. making, H. C. Hart. : * 4a 168 s J Syracuse, N. Y. 
_. | Spray producing apparatus, H. Stott... 458,458 - 

458,385 | Square for rafter and stair it W. H. Bast.. 48,441 , “ Star” Screw Cut~ 
#51 | Stand. See Switch stand. Foot Lathe ting Auto- 
42,24) Starching machine, Hurlburt & Benjemtn. ceveesee GOR978 Pringe matic 

458,413 9x25 A Feed, ete. 

ee eee ——— 


450,318 | Steam boiler, B. Brazelle , ° 
Steam c7nncer, raxteses Barker.... 458,458 
| Steam kettle, Burk bare 5 


| Stopper. See "hotler tube stopper. Bottle stop- 






































Trap See Animal ty Mole =p. | 
Traction wheel, F. on nepoceses 

Trimmer. See Wick }_ | 
Trolley wire support, J. H. Palmer. 


A, 576 


AND MANUFACTURERS 













A181 
4.49 Stud, machine, B. Pie 458,186 Site 
-- #8019 Submarine battery, movable, R. Macdonald... ‘ Saus Scroll Sawa, Hd Catalogue 
- 447 | Supporter. See Uterine supporter. Cireular Free 
don 4G Suspenders, device adapted for the attachment of, Saws, Lath of all our 
Se, Dunham 458544 ortisers. Machinery. 
-- 5,235 | switch, Weir & Goldamith : --. 68,458 7 
- 48,500 | Switch'stand, N. O. Goldsmith . 8.452 _Senece Fella tity. Co.. 695 Water St.. Seneca Fale. N.Y. 
656 | Syringe, F. A. Relic bards 2 | = - ————— 
Syringe, vaginal, & BK. Hendrickson : 457 
8,440 | ‘Tag, clipping, F. W. Hayes.. . . 458,169 
Telephone, FE. Noriega 458,479 _PROPOS AL. 
ed Telephone switch boards, spring jack commuta- = = 
458385 tor for, L. A. Berthon 458,25 as oy 
456551 Thill coupling, E. Wilder.. vet 458,310 . §. Enaincer Ofice, Wilmington, Del. 
- £8,221 | Thimble, G. O. Rogers 438,499 Aug. 2, 1891.—Sealed proposals, in tripli- 
Thrashing machines, feeder and band cutter for, A LL wecsives at this office until 12 0 ‘clock, noon, 
Calderwood & La Sueur 458,504 = , 1891, and then opened, for the con- 
| Tierces, barrels, etc., means for piling up, 3. on 4 a Lt ice pier, and the removal of ice oo er 
4 Boyle ---+» 458.515 | “ H,” in New Castle Harbor, yp The aeons og 
a” Tile, rooting, & ‘ie Lgedemann @ «+» 11,286} is artes to the Acts of Conaress 
- S41) | Tire for wheels. flexi 2, Foster ones BOAT 1885, and Loe 1887, vol. 
4,17 Tire, amatic, Woale iedunes .. 28 Ty ae | utew al Large. Ba ah ls mee 
. Tire shrinker, J. T oe etal..... 9 cace tsecowane 48,172 fon rs'3 ° SMITH Jetted States a 
48.26 Tobacco pipe, T. Anderson Henne eee e ener neeees 458,149 pk BD 
4461 Tool, pneumatic, D. Drawbaugh. . 
A598 Top s pinning Bistol 1, N. Phipps.. -. 48 
454, IND Poy Nstol, R. Frisble . 858 
4a 500 wash Gleaner, Say INO, 000s cctenccécduss 458,215 | 





INDUSTRIAL EXHIBITION 


or THE 


Lantern, H. L. Jewell : Truek, car, yom pson 
— ~~ and vehicle heater combined, G Truck, motor, G. M. Brill............ 
er Truss, T. J. Loughridge 
Lathe bead, M. 6. Yohnaon Tress joint. ughride SIXTIBTH GRAND NATIONAL 
Leather skiving ma t ne, W H . Kimba!! Tubular boller, horizontal, L. White, Jr., -¢ ai 
votes box for apite n and delivery, W. Scott 2:3 | Typewriters, etc., cabinet ‘for, W. J. Elsom 
Afting jack, F. Robinson 2% | Typewriting machine, J. T. Davis..............+.... 


Lighter. See Ga ahter 





| Typewriting machine. J. B. Hammond. . 


GAIT 
sz2| American Institute of the Oity of New York. 


will amy September 30 and close November 2, 1891. 





Line or reir p, M. L. Schoch 458,34 | Typewriting machine, C. Spiro | leation to 

fone : : ; nd ust make see 

Linotype machine, J. O. Che ~p rhane ... 48,514 | Umbrella or shade holder, a Johnson _ pro} oo a a tien. or blanks and 

Lom. See Car doorlock. Combination lock. Nut Uterine supporter, electric, G. F. Mobn other information, address CHARLES WAGER HULL, 

luck Valve, automatically governed, L. N. Charles. rintendent, American Institute, 113 West 
ran 


Lock, Munson & Ladd 
Locomotives, exhaust nozzle for, Pitkin & 


Lape 
Lubricator, J. D. Fitageraid . 








4,570 | Valve, cut-off, J. B. B 
oy aw | Valve for automaticall 
450 | ing radiators, C. BE. 


. Ss } 
venting hot water heat- 38th Street, New York City. 
an Auken 


458.536 | 
aH General Su 
458,202 














The Shimer Cutter Heads 9 































Ma!! bag catcher, J. A. Kellogg . rer 173 | Valve-operating mechanism and thermostatic in- 
Malting, apparatus fur pneumatic, J. Kuntze R174 aot ae — %. a Govies therefor, auto- 
oa ae yay Le ; Sowars ‘ — 351 matic, W. EB. Kastman mPa . R28 | 
f Roweere to indicate that taey Gave een —_ y ehicle body brace, Hoefer & Chapman - 86 | Ceil- 

coped, F. D. Baril 458,225 Vehicle motor spperatus, K J. Sheehy... - 48,274 | wore Car Sing “ooring 
Measuring jacket, garment, W. G. Venner 45.25 Vehicle, two-wheeled, J rrows... . 6854 M D Pp P+ 
Mechanical movement, W. Koch 456,92, 455.08 | Vehicie wheel guard, H. F. Ganon. .: 458,159 Cope Heads to 
Mechanical movement, A. B. Willcox MT Vehicles, system of electrical propulsion for, W. 
Metal basket, C. (.JKing 458, 255 i 458,377 | pee « a6 
Metal plate, ornamental, E. C. Ewing 458, 445 Ventilator. See Fire chamber ventilator. Cent re St., Milton, Pa. 
Metal series geitentng and increasing the resili- - Ventilator, L. A. Lowegoy...........<<..sssese-as 458,179 

ency o fateon 381 Ventilator and dust arrester, A. Olsen “pew sw 2) , tom ye) A 
Metallic vessel, W: W. Fila : 48981 | Wagon brake, J.B. Garrets *: tan JENKINS’ UPRIGHT CUSHIONED 
+ pee veeeeh. L "e urges one aan. Gna Wagon jack, “hy F. Spenser et ai sendaans .. 379 

sc wheel, « ettendor w hi ob ne, ch » : 458,28 
Metallic wheel, W.?. & J. W. Bettendorf . 458,410 Wataheecets tonk. J. Pub esney. Gries POWER HAMMER. 
npg portaer. = S Wwenemnene pay Watch, stem winding and setting, ©. 'T. Higgin- x: Users of this hammer sustat aw & 
4 estne . bot n m“ 

fae cases separates, D. 7. Cparnin. ... . 8.198 | wateh, stop, F. Bourquin ‘ : Seas S working qualities, "Per al 0, ood 
Milk testing apparatus, centrifugal, D. T. Sharp- 7 Watch. N. Jensen 458.460 a perfect blow, with be perfect control. For 

les 48,1M | Watches, seconds-hand device for stem setting, ISTER 
nevi. See Quarts mill. _ | _N. Jensen 458,459 rit Bo. ath se, Philsdeipbia, Pa, UA. 
Milling machine, A. T. Gifford _ . 45,225 | Wate r, epparetee. for automatically ‘shutting « off, 
tee macjine electric Re . Cc. Morgan 458,1s4 a Pp G Cc. G. Rives } 458,498 - ———— 

'naow bucket, automatic fos = a iUtams ; Water abd, turbine, E. T. Diden 458,336 
Mirror support, adjustable Bio wet Waterproofing pulp fra other fibrous + articles, SC SCIENTIFIC AMERICAN SUPPLE- 
Bolneses Gate, automatic stop 8. P. Buck composition for Keyes.. MENT. Any desired back number of the SCIENTIFIC 
Mole trap, G. Ricard 8.48 | weiding, electric, H ot. 458,176 AMERICAN BvrriEwent cen be had at this office for 
Money box, rewtstering J.T. Mahoney aa Wheel. See Fifth wheel. " scisitic whesi. Trac- 10 cents. be had of newsdealers in all parts 0 of 
Mortar carriage, F. B. Taylor tion wheel. Water wheel. the ~ ee 
Motes, waste. and scrapings, machine for treat- om | Wheelbarrow, 8. Merrifield ee ceeeee 458,182 

ing, E. D. ‘Emerson ---» 458,229) whimetree, J. & PJ. Gutaler. 220.000.0000 45 454 | - 
ee ee eee 7 5 Wick trimmer, A. Withmar . 458,439 c Jk FREE TO ANY ADDRESS. 
Music stands, leaf holder for, J. R. Wilkins 456,438 Windmill regulator, hydraulic, A. & GA. Church 58 | ATALOGS , 
Music, time annenciator for, W. K. Lord 8,51) window, G. H. Couch 
Musical instrument, J. 8. F. Pizzuti “6,55 | window. F. V. & M. A. Ae ePRRINER RE I: | 
= —_ Ss, i over Sate Wool washing machine, Tt & ¥. iri 458,315 

ent Mulle 1S . » & G.'T. Dodge... 

Net te W. B. Reynolds Gaim | Wrench, O. L. & G. T. DOdge..........+0-0e0eeeeeees 458,357 
Ordnance, breech-loading, E. Von Skoda 458,506 
Packing extractor, A. Goodrich 455, 453 
Pad. § Blotting “3 - | 
Paper bags, making, FE. Stanley . eo 
Paper box. 0. H. Hicks... «asi 450.533 | DESIGNS. be is 
“aper hanging 4. .— ring fisele 
Paper roll be der, cutter, and printer, J. 8. Ayde- eas Rresh og or mirror back, etc., C. Wagenfobr........... yd oy pig dh... aan |e 

lou 21 ‘utter,  y' . eee . 
Pea ‘wiper and paper weight, combined, u. K. Razor TAM L. C, Puller 21012 vat. Combination = and 

Duke 458,156 | Razor handle, Mt Lefferts 21.015 | ill have so many too ph Smeg 
Pencil. ttreons, J. 8. Trree A2u | Rug, BE. H. Bennett 71,011 . For circulars and price, a — 
Pianoforte action, T. Cabill 46.219 | Spoon, ete., Merrill & Keith. 21.017 STRANGE’S MACHINE WORKS, Taunton, Mass, 
Pipe. See Tobace » Dipe Table cover, ete., T. Mein 271,010 
Pipe coupling, T. W. Welsh 342 | Table cover, etc., A. Petzold... 21,016 


Pipes, device for thawing ice from, I. H Simp- 


son 

Planing and dressing wachine, siat, J. A. Bald- 
win 

Pianter, band, W. Fiek 

Planter, seed, J. W. Thompeon 

Platform. See Chimney pletform 

Plow fender, J. N. Bellinger 

Pocketbook, F. Lieker - 

Poteon or fertilizer distributor, G. BE. Kephart.... 

Poke, anima!, D. &. Morison 

Post. Bee Pence post 

Power brake, electric, ©. V. Greenamyer 2 

Power transmitting and absorbing device, KR. 
Snyers 

Press. See Raling press 

Priater’s quotn, G iiike 

Priotera’ rales, method of and machine for mak- 
t W. B. Pish 

Print ne and adding machine, check, ( . Weiss 

Printing, folding, and cutting mac . ‘Gok w 
Bentt 


Pulley, self-oiling loose, A. D. Pents 
bmg mill, D. B. James 
machine for making, Partington & 

Rall fastener and chair for the same, F. F. Main.. 

Hall joint, ete.. J. Reifert 

Raiiway chair, MV. Geng 

Kaliway chair, sectional, J. N. Akarman 

Railway chairs, preventing displacement in sec- 
tional, J. N. Akarman 

Railway constract.on, J. L. Silsbee 

Raliway gate, automatic, KF. A. Chapel 

Katiwar sheaves, bail bearing for cable, C. A 
Burtoa 

Ratiway signal, automatic, A. 6. Surder 

fake, A Denn 

HKasor strop, rotary, G. H. Coursen 

Refrigerator, T. 8. Caldwell 

Mee (‘ash rewister Hot alr register. 

Regalaior. See Windmill regulator 

Riobes clasp, BE. L. ‘V iede 

Roliing horseshoe bianks, machine for.J. ¥. Rob- 
imeon 

Rotary bolt, H. 4. Ring 

Rubier, « Bailey 

Rubber, hand, 1. M. Levy 

fad tron, J. J. Markley 

Sash bolder, L. A. Fort 

Rew cleaner, 1 V. Miliott 

Sew guard. gin, W. 8. Kilingeworth 

sew odie, G. G. Kerr 

few oct, T. Shepard 

Saw sharpening machine, M. J. Wheeler 

Sawa, metal bandiec for crosscut, L. /imestead 


} Re Cc. Stuart 
end grader, N. ~. Westerfield 











Atkinson “cyole ” Gas Engine 















SA S08 
Uses less oyae per H. P. than 
458,928 y other. 
458,449 TRADE MARKS Has a w esting! stroke at every revolu- 
45846 tion of the crank. The stead- 
ons Batteries, galvanic, Manhattan Electrica] Supply dest, most economical, and 
2 ee ee 20082 | easiest to start of any gas 
48235 Brushes, tooth, Florence Manufacturing Com 
458,252 | Candy, peculiar species of, G. F. Ordiw 4 epecege pan _ Sore on grant 
458,476 Comenta, — McLean & Com pany. peben ... 2073| Henry Warden. Manuf’r, 
Condition powder aw osececcccccscess 7 
20 | Cornmeal, Glover'h Alleas maa -- an 824 Allegheny Av., Phila. Pa. Sizes to DH. P. 
Mostrteny, devices and apparatuses for generat- “ 
CAT | ing. contsclling, meswng, or applying, mse. 
trical Su company 2 ' is 
£443 | Flour, J. L. Rodgers Ci ecransemneeemsremmmaeces Oe Z i weve t = 
Garments, men’s and boys’, Whitehill & Cleve- = 
48,531 | H land ‘ 4 ‘nis 
458,08 ats ont caps, men’s and children’ 5, D. B. Loewe ‘ 
1 em apemertatcnelmemeententy deairedies 7 Small Electric Motor 
A000) Medic ted wines, W. H. Gil 
pm * dilmore. for Amateurs. Illus, in Sci. 4m. 


4,53 Medicine, liquid throat, Norwich Pharmacal Com- Supp., 














458,170 Pi eccchestrecuneccensananindes canganeubdinhbaitesés 
Porcelain water ‘closets, basins, and bath wastes, 
45, 480 EE CU liinn, ct cnatten AeeeeetnttinctteDh Dy 
anus Railway equipments, certain articles of, 9. &C. 
“2 Company Mfr. 
zm) Remedies for diseases of the blood, liver, stomach, 
pt) nents ete., weeds tet & Bigelow................ ~. 2088 
, female, W > sonnaeentadbinaane 20,081 | 


458,710 alt, ‘dairy and table and ‘commee and fine, Bradley 


4,198 Salt Compan pany coggvecec gegssonecceonsagsaeas 

am Gals, ta! table and dairy, Hartlepoois’ Salt and Brine 
CR ee. oa ge eee | 

458,517 | Balt, table, curing, and dairy, Hartlepooils’ Salt and | 

A198 rine Compan { dodoc cctnanepend 

48,2770 | Steel enameled kitchen ware, ‘Haberman Mano- | 

A521 facturing Company 9 aetees «oes 20077 | 

4,155 | Whisky, KR. Monarch . Die | | 





| Whisky, Shea, Bocqueraz & Gc . WG 
| Windmills, rotary, Pee h Manuilacturing Company. 20,08 "| 


deep 


oy 
458 404 A printed copy of the 0 spetiSention and drawing of | 
44.272 | any patent in the fo tat. 


_ Or any patent in print 


4.468 | issued since 18%, will be “Tarnished from this office for 
48.402 | cents. In ordering please state the or ae | 
4.1% | of the patent dest and remit to 

cn Broadway, New York. 

a, 

tae Canadian patents may now be obtained by the in- | 
8.275 | ventors for any of the ae pemee | je fore- 
45a 206 qyine list, provided they are sim of $40 each 
tin 5 | | f complicated the cost will be a te oe more. For fuli | 
un instructions address Munn & Co., 361 ow i 
4.206 York. Other foreign patents may also be obtained. 


tions for making 
$1.3. Diffic 


733. Materials and 


Grand Ave., New Haven, Conn. 





WELL DRILLING MACHINERY 
WILLIAMS BROTHERS, 
ITHACA, WN. Y., 


Mounted and on Sills, for 


or shallow wells, 


with steam or horse 


“ Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 





Important Gmpepeempenta, 

All the Essentia! Features greatly perfected, 
The Most Durable in A licnment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 


_ Send for Catalogue. 


| LEARN WATCHMAKING, °04,%, F:.4; Woodoook 


Write for terms and particulars. 


STEEL TYPE FOR TYPEWRITERS 


Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, ete. 
Medel and Kxprrimental Werk 
Stes Machinery, Novelties, etc., man- 
ufactured by special contract. 


” New York Stencil Wks., 100 Nassau St., N.Y 

















A CONNECTICUT PEAC H ORC H ARD. 
—By J. H. Hale. An interesting description of a farm 
on which 16.000 bushels of peaches are obtained from 3% 

acres. poe in SCIENTIFIC AMERICAN Surri.t- 

MENT, Nos. 769 and Brom Price 10 cents cach, To be 

had at this office and from al! newsdealers. 


nu S| H M A N CHUC K 
Jomplete line for all uses shown in new 
illastrated catalogue, free to all. 


Cushman Chack Co., Hartford, Conn. 











SPECIAL NOTICE! 


pid dsome photo-engraved display sheets 

en 

“ Recent Improvements in Air Compressors,” 
“Recent Improvements in Rock Drills,” 

mailed free to any one who will cut out this 

advertisement mail it to us with his name 


and Tress. 
INGERSOLL-SERGEANT DRILL Co, 
No. 10 Park Place, New York, U.8. A. 


INVENTIONS Pratticll DEVELOPED 


First-class workmanship only. Full interest and confi- 
dence teed. © es reasonable. Estimates fur- 
nish WM. GRUNOW, Jr., 24 and 46 E. 43d St., N. Y. 


ROCK TIN Gases 8 


AIR COMPRESSORS & | 
RY (on ae 
Minine-TuNNeLiNe ws 














—_| RAND DRILLC 
Do all your own 
a Save 


$3 PRINTING PRESS. Cutne 


logue for two stamps. Kelsey & ('e., » Meriden, Conn, 


‘The Sebastian-May Co. 


Improved Screw Cutting 


powerdtdd D boa 


Drill Presses, C hucks, oe, Dogs, 

and Machinists’ and Amateurs 

Outfits. hes on trial. Cata- 

logues mailed on application. 

165 te 167 Highland Ave., 
SIDNEY, onto. 


WANTED, cit for 'nirares and letters ya metal 
10th Street, Philadelphia, Penna. 


ARTESIAN | 












Drilling Machines for 1000s 
7 Ly --y 

Pierce Artesian 
= ou Well Supply Cow 
80 Beaver Street. New York. 


he $cientific American 
PUBLICATIONS FOR 1891. 


The prices of the diserent 5 publications in the United 
States, Canada, and Mexico are as follows: 
RATES BY MAIL. 
The Scientific American (weekly), one year - 
The Scientific American Supplement (weekly), one 
year, - . 
The Scientific Achtstiien, Spanish Baition (month- 
ly), one year, - 
The Scientific Ameren Architect and Build 
Edition (monthly), one year.- - - - - 280 


COMBINED RATES. 














The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Bulld- 
ers Edition, - - ~« - - = 


The Scientific American, Oisgtenens, out Arehi- 
tects and Builders Edition, - - - - - 
Proportionate Rates for Six Montha. 
‘This includes ‘ py a we Reps by postal 
or express money to enderes e 


MUNN & CO., eur escent ie York. 





$3.00 © 
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Two New Books on Steam Engineering, 
By Emory Edwards. 
JT ust READY. 


The American Mariag Caginest 
































With of the Latest a — 
™ “Goat Approved Marine ne P gules, For th the Use of Our cireular “N” shows specimens Fise printing A 4 
Marine Engineers an udents. y Ep- = ee 
ustrated nara i 
WARDS, Marine Ooo oie nat 88 | NST RUMENTS FORD DRAWING| GATES ROCK & ORE BREAKER» 
By mau free of postage to any address in the ae yt Prof. poaeiion | Capacity up to 200 tons per hour. 
CONTENTS. With $ Le sree es ENTIPIC frie AwEnIcAS Has produced more ballast, road 
Introduction. Chapter a’ The Theory, of the Steam nis office and fron from S Gouniaeter. nation enectien metal‘and broken mor aK Ld 
of Steam Soe. Yi ‘Triple expansion “warine rE. Al Builders of High Gr Grade Mining | 
. os e Ex on Teines 
gree v.¢ ingot on rf Trip . Compound Ba ne | RAILWAY & STEAM Fi FITTERS § SUPPLIES end for Cataloge 
* th orse Power © mp ‘compound, | 
LS ReReE Re” ORRTEPESS| Rae's Little Glant tnjecur. GATES [RON WOR, 
ide > rd 
era plide 1 A ede Gaek Mallon Vos Cae eit | SCREW JACKS, STURTEVANT BLOWERS, &e. 215 Franklin 8t., Boston, Mass. 


Valve Motion Diagram. XILL. How to Set a Slide Valve. | 
XIV. Engine € ‘onstruction Details. 


nt, General Rules and ~_ 1 tions for Steam 
Giarine) Kollers. XVI. Burning of Fuel. XVI1. Forms 
of Steam Boilers. xvii. Modern Marine Bo 
Riveted Seams. XX, i Ropes a XXI. Water — 
Marine Boilers, XXII a at Sea, and How & 

Make them. XXIII. Taking Care of an Ri ine. xv. 
V valuable Information. and Laun- 
ches. X Modern American Marine Engines and 
Boilers, Bures < —- 5 int U. 8. Navy. 

Triple Expansio: 

the U8 2 Phi hiladelphia. XXVII 

ent Engines. XXIX. Triple Expansion Engines, 8.8. 
Columbia. XXX. Compound Marine Engines. Appen- 
dix. Index. 

tP An dlustrated circular of 4 pages, quarto, giving the 
full table of — with specimens of the engravings of 
this val wl be ment ree of postage to any one in 
this eae the coun one send us his address. 

—— 33 ———— 
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BDWARDS’ 
EXAMINATION QUESTIONS 
AND ANSWERS, 


FOR ENGINEERS AND FIREMEN 


(Stationary and Marine) who desire to obtain a U. 8. 
Government or State License. Ky EMORY EDWARDS. 





Full bound in pocket book form, leather. 130 -—P 
By mail free of postage to any address wm the world. 
te ur New Revised Descriptive Catalogue of Practi- 
cal an d Scientific Books, 88 pages, Svo, and our Catalogue 
of Books on Steam and the Steam Engine, Mechanics, Ma- | 


iaméical Engineering and other Catalogues, 
ience applied to the 
any part 


chinery i Dy 

wh vering every brane h of § 
Arts, sent free and free of postage, to any one 
of the world who will furnish his address, 


HENRY CAREY BAIRD & co., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


ROPER’S PRACTICAL HANDY BOOKS 
FOR ENGINEERS AND FIREMEN. 


By STEPHEN Roper, Engineer. 


Engineer’s Handy Book, $3.50, Use and Abuse of the 
Steam Boiler, $2.00; Hand Book of Modern Steam Fire 
}— ines, $3.50; Toung Sagnests Own Lye ngt ol Care 
Management of the Steam mation. $2.00; id Book 
of ‘Land and Marine Engines. $3.50; ism of High- 
pressure Steam Engines, $2.00; Hand Book of the Loco- 
motive, $2.50; Questions and Answers for pnamewe, 
Instructions and Suggestions for Engi 
iceman $2.00. These books embrace all branches of 
Steam Engineering—Stationary, Locomotive, Fire, and 
Marine. They are the omy books of the kind ae ub- 
lished in this Lountry, Will be — to = the | 
United States or Canada on receip f price. od mon mney 
in Registered Letter, P. 0. Order. ‘= Postal Note. 
EDWARD MEEKS, Publisher, 


1012 Wainut Street, Philadeiphia, Pa. 


PLATINUM 


PLATINUM WIRE, CRUCIBLES, DISHES, 

ete... — Refiner of Platinum, Gold, and Silver. Ham- 

as ty. Old ware remade scrap 

ag MALVERN PLATINUM aaa, MALVERN, 
PA., JOHN &. ENTRIKEN, — 


PAIN Trodrs 


DIXON'S SILICA CRAPHITE PAINT 


Water will rnn from it pure andclean. Itcoversdouble 
the surface of any other paint, and will last qt ve 
times longer. Equally useful for anyiron wo! for 
circulars. Jos. DIXON CRUCIBLE CO., Jersey city. Ne. 

















XV. United States | JOHN %. U HQU HART. 46 Cortlandt St., N. Y. 


FREE SITES TO SUBSTANTIAL |: crvrccsore “iiusratod with 1 tures 


and Boilers vot in the rapidly growing towns of Virginia and West Vir- 
"namptes of Re- | cinia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACILITIES, address J. H. DIN- 
GEE, ) Walnut Street, 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 


of a number of the most improved 4 
w scrapers for the removal of eart 
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erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The eleg and ch of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication tn the world. Sold by all news- 
dealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 


361 Breadway, New York. 
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